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9.  Apparatus  for  the  Analysis  of  Soils,  — *         .  —  184 

10.  M  jchine  for  Shoe-making,  -^  -^  — •  goo 

11.  Improved  Axletree  for  Carriages,  and  Water-MilU  — -  200 
1.2.  Instrument  for  ascertaining  Distances,          ^^  — -  S$t 

13.  Improvement  on  the  Stcany-Engine,  •—  -*r  969^ 

14.  Improved  Field  Gates,  and  Machipe  to  raise  Water,  ^-9 

15.  Vent-Peg,  and  Apparatus  for  bending  Wood,  — ^  tQ$' 

16.  Improve  Pan-Tiles,         —  —  -^.  -—  929 
17..  Axlctrt^  and  Box  for  Carriages,      —            —    —  3^ 
18.  plans  anvl  Sections  of  the  intended  Tunnel  under  the  Thames,^  $79^ 
ig.  Mill  for  crushing  ancf  preparing  Oak  Bark,  and  Improvement 

on  Candlesticks,  —  —  —  496'. 

80.  'Forge  Hammer tof  great  Power  for  working  Metals^    -—  41f 
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Spe^fcatian  of  the  fimtfnt  granted  io  WiuiAM  Bcll,  of 
the  T&sonrf  Derbi/^  Engineet^^;  for  an  improved  Method 

,  -^  manufacturing  Blanks  or  Moulds  Jirr  Knife,  RdMi*^ 
and  Scissar  £fades^  and  various  other  edge  T^ools^  (md><^ 
Forks^  FiU^,  and  Nails.     Dared  March  9,  1805. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come>  &cJ 
Now  ICNOW  YE,  that  in  compliance  with  the  said  proviso; 
I  the  said  WHKam  Bell  do^hereby  particularly  described 
the  nature  of  my  said  iuTention,  and  how  the  s^me  is' 
j^erformed,  as  follows^  I  make  use  of  friimes  and  roller^ 
which  are  actuated 'or  worked  by  any  of  the  o^^chnnical 
powers  simtlat  to  thcfse  which  are  commoiily  made  usie  of 

■  * 

fori^ollihg  or  flatting  iron,  steel,  silver,  copper,  and  other 
malleable  metals  or  substances;  but  the  novelty  of  my 
Application  thereof  is,  that  I  cast,  turn,  or  otherwise  in - 
Aktft  or  form,  on  the  surface  of  the  said  roHer  or  rollei^s 
impressions,  as  described  in  the  above  drawings,  (see 
Plate  I.)  First,  as  at  A  A,  is  the  mianner  or  shape  to  wbich 
my  rollers  are  turned,  cut,  cast,  or  otherwise  indented ;  ^ 
Vol.  Vn- — Second  Series.  B  which 
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which  roKers  are  mjeicle  of  cast  iron,  v^rought  kot),  steely 
or  a  mixture  or  combinalion  of  either  of  them.  I  place 
these  impressioii^rbllers  together,  qt  one  of  them  that  i» 
not  impressed  against  that  which  is,.iii  the  usual  metlio4 
of  rollers  applied  a^  aforesaid ;  and  by  observing  a  nicety 
in  fijKirtg  then)  parallel  to  eaiph  otbcrr,  I  pass  between 

^  themi  either  in  a  hot  or  cold  state,  bars  orsheets  of  steely 
iron,  silver,  or  any  other  metals^  or  their  compounds, 
which  have  been  previously  rolled,  or  otherwise  brought 
to  a  proper  thkktiessor  gau^,  and  which  are  sufficiefitly 
(JjMdtile  to  receive  an  impres$ion!  by  means  of  my  said 
process,  the  effects  of  which  wilt  be  seenlby  logking  at 

.  B,  or  at  the  end-view,  as  represented  at  C.  This  shews 
the  back  and  eidg.e  of  a  knife,  razor,  or  scissar  blade^  as 
well  as  a  variety  of  pther  edge  tjopis,  Which  may.  be  made 
£rj9iBi  metal  th^n.  fprmed,'.or  tb«  thick  and  thin  part^ 
wbi<;b  is  also  calculated  to  cut  n;ails  from,  as  hereafter  de- 
scribed,, from  aiiy  ^ubstanc^es  pKQ^er  t6  be  applied  to  the 
making  of  nails.  But  my  principal  intention  is  to  make 
thereby  copper  or  iron  nails,  or  sprigs  or  blanks  for  them^. 
preparatory  to  heading.  And  by  the  same  means  I  pro- 
duce my  blanks  or  moulds  for  making  files  and  forks,  but 
with  this  diifereuce;  I  cut»  .cast,  turn,,  or  otherwise  m^ 
dent,  on  the  surface  of  my.  roller  or  rpUers,  suitably  im- 
pressions for  any  size  or  form  of  files  and  forks  which  I 
want;  some  plans  of  whiph  are  shewn  in  the  drawiugs^of 
several  shapes  and  forms  of  which  files  are  generally 
made,  as  at  D  E  F  G.  Thus  having  produced  the  neces-* 
sary  forms  and  figures  of  the  various  articles  herein  spe- 
cified, I,  separate,  them  from  each  other  by  means  of  a 
press  or  fly »  or  with  shears^  made  of  any  fordu  suitable  to 
my  purpose. 

,   In  witness  whereof^  &«.  «       .  ' 

•    '.  '        *■ 

Specificatwn 
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SpedjUation  of  the  Patent  granted  to  Joseph  Huddart,  of 
Highbury  Terrace,  in  the  Parish  of  Islingtofiy  in  the 
County  of  Middlesex,  Esquire ;  for  a  Method  or  Art  of 
manufacturing  and  spinning  Yam,  different  from  any 
now  in  use.     Doled  September  21,  1604. 

T 

-!>  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  sakl  Joseph  Huddart  do  hereby  describe  and  as- 
certain  the  nature  of  my  said  invention,  and  the  manner 
in  which  the  same  is  to  be.  performed,  as  follows;  that  is 
to  say:  This  invention  consists  in  a  new  mode  of  ma- 
nufacturing and  spinning  yarn  from'  hemp,  flax,  and 
other  fibrous  articles  as  hereinafter  described ;  the  advan- 
tage whereof  is,  that  the  fibres  are  laid  in  the  yarn  with- 
out being  doubled,  and  as  nearly  as  possible  at  their  full 
length,  and  at  the  same  time,  without  any  superfluous 
'consumption  of  the  raw  material  in  the  composition  of 
the  yarn,  wherein  this  mode  differs  from  any  such  now 
in  use. 

To  accomplish  this,  the  fibres  composing  the  yarn  are 
laid  at  various  lengths,  according  to  the  ratio  of  their 
relative  positions  in  the  yarn,  or  their  respective  dis- 
tances  from  the  centre  thereof.  This  is  performed  by  a 
moveable  machine,  which  by  its  progression  gives  motion 
at  the  same  time  to  spindles  or  spinning  hooks  contained 
iu  it,  thereby  also  giving  twist  to  the  yarns  to  be  spun. 

The  spinner,  instead  of  walking  backwards  in  spinning 
with  the  hemp,  flax,  or  other  article  round  him,  remains 
statiouary,  whilst  the  hemp,  &c.  i^  laid  at  its  whole  length 
on  a  board,  table,  or  other  convenifent  support ;  in  which 
is  inserted  a  number  of  upright  'pins  (as  in  a  tool  or 
batcfael)^  80  as  to  receive  and  support  about  half  the 
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length  of  the  hemp,  flax,  or  other  article,  or  from  the 
thickest  part  qi  the  bead  of  hemp,  flax,  or  other  article, 
to  the  end  of  the  fibres  farthest  from  the  machine.  The 
other  part  or  end  of  the  article  to  be  spun  is  held  by  the 
^spinner,  and  directed  towards  the  machine,  whieh  is 
brought  to  a  convenient  distance,  and.  the  spinner  begins 
the  operation  by  drawing  some  fibres  of  the  hemp,  flax, 
or  other  article,  and  making  them  fast  to  one  of  the  spin* 
dies  or  spinning  hooks,  'The  spinner  has  a  cloth  in  one 
hand  to  hold  and  compress  the  yarn,  and  with  the  other 
hand  he  feeds  the  yarn  from  the  hemp,  flax,  or  other 
article.  At  this  period  motion  is  given  to  the  machine  in 
manner  hereinafter  mentioned. 

By  this  method  the  longest  hemp,  flax,  or  other  arti- 
cle may  be  spun  without  having  its  fibres  reduced  in 
length;  for  the  pins  above  mentioned  occasion  all  the 
fibres  to  be  drawn  to  their  full  respective  length,  or 
nearly  so,  (excepting  the  unavoidable  shortening  by 
twitsting),  and  the  said  pins  also  prevent  irregular  draw- 
ings of  the  fibres. 

This  invention  js  welf  adapted  to  spinning,  from  slivers 
or  rovings  previously  prepared  by  such  machiuery  as 
hath  been  used,  or  may  be  used,  for  hemp  or  flax.  These 
slivers  or  rovings  are  to  be  delivered  by  rollers,  in  any 
required  ratio  or  proportion  to  the  length  of.  yarn$,  and 
compressed  by  some  flexible  substance,  such  as  cloth, 
list,  or  leather,  and  which  compression  may  be  given  by 
a  weight  attached  to  the  flexible  substance  or  otherwise. 

The  construction  of  machines  for  drawing  and  twist- 
ing may  be  in  various  forms,  as  is  well  known  to  me- 
chanics and  spinners,  who  will  easily  understand  the  fol- 
lowing description  of  that  which  I  have  used ;  which,  by 
the  arrangement  of  its  several  parts,  and  their  mutual 
connection  with  each  other,  is  commodiously  adapted  to 

the 
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tbe  aforesaid  operations  of  drawkig  and  spiiming.  The 
laid  machine  is  m  a  wooden  frame,  placed  ttpoQ  trucks, 
wheels,  or  rollers,  and  it  has  motion  communicated  to  it 
by  a  band  of  any  required  length,  acted  upon  by  man, 
berse^  or  by  a  mill  or  steam-engine,  or  by  any  other 
adequate  power.  This  band  is  applied  to  a  rigger,  pul- 
ley, or  whirl,  on  the  axis  of  a  cylinder  in  the  machine ; 
round  which  cylinder  are  bands  of  list,  cloth,  or  some 
other  flexible  subslanee,  and  which  bands  give  motion  to 
the  spindles  or  spinning  books  in  any  required  number 
for  twisting  the  yarn.  . 

The' spindles  are  placed  either  above  or  below  the  cy- 
linder,, at  right  angles  thereto,  or  parallel  to  the  motion 
of.  the  machine.  The  motion  of  tbe  cylinders  also  gives 
motion  to  the  machine  on  its  trucks,  wheels,  or  rollers, 
by  other  wheels,  or  by  a  rigger  connected  by  a  band,  in 
order  to  give  a  progressive  motion  to  the  machine, 
thereby  drawing  the  hemp,  flax,  or  other  article  (which 
is  fed  by  the  spinner  or  by  the  roving)  to  any  required 
length.  This  progressive  motion  may  be  in  any  con* 
venient  direction,  and  it  may  be  varied  in  any  ratio  or 
proportion  to  die  motion  of  tbe  Spindles  by  changing 
the  wheels,  or  by  different-sized  grooves  in  the  riggers, 
or  the  bcrfts  of  the  spindles  may  be  varied  in  thickness, 
according  to  tbe  intended  size  of  yarn  to  be  spun,  so  as 
to  produce  a  propec  twisty 

When  the  machine  has  spun  to  the  intended  length,  it 
is  thrown  out  of  gear,  by  a  clutch,  or  otherwise,  and 
thereby  the  cylinder  isi  disconnected  from  the  band, 
which  puts  the  machine  id  motion  under  the  action  of 
the  power'employed. 

In  witness  whereof,  &c.     • 


V      • 


specification 
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Specifieatvm  nf  the- Faimi  granUd  to  John  Lewis^  of 
Lamil* s^buildings^  in  the  Parish  of  St,  Luke,  Old-- 
street f  in  the  County  <f  MUdStesex,  Loolctng^Glass^ma^ 
nufacturer;  far  a  Method  for  preventing  Accidents  by  a 
'  Horse  or  Horses^  -or  other  AnAmls,  drawing  a  Carriage 
or  Carriages.     Dated  February  27,  1 802. 


To 


With  a  Plate. 


all  to  whom/tbese  preseots  shall  come,  &c. 
Now  KKOW  YB,  that  in  compliance  with  the. said,  last- 
mentioned  proviso,  I  the  said  John  Lewis  do  hereby 
declare,  that  my  invention  consists,  first,  as  to  extricating 
single  horse-chaises,  chairs,  or  other  carriages,  with  twa^ 
three,-  or  four  wheels,  and  usually  drawn  with  one  horse^ 
or  any  other  animal. 

That  part  of  the  harness  from  the  saddle  on  the 
back  of  the  horse  to  bear  up  the  shafts  I  call  the 
tugs:  these  are  to  haye  rings  of  brass  or  otlier  me- 
tal, within  the  loops,  sufficient  to  receive  and  be  "fas- 
tened by  the  bolt  A,  Fig  I,  Plate  II,  (see  the  ex- 
planation of  the  works  hereunder  wcitteh);  The  belly- 
band- is  likewise  to.  have  a  loop  at  each  end  with  rings 
.ot  brass  or  other  metal  within  them,  land  they:  are  to 
be  fastened  by  the  same  bolt  as  the  tng.  >  Thekicking- 
strap  (if  one  is  used)  may  be  buckled  to  the  traces  or 
fastened  by  like  rings  of  brass  or  other  metal  with  si- 
milar bolts  of  a  smaller  size.  To  the  bolt  A,  near  the 
end  of  the  shafts,  (and  which  is  screwed  on,  or  af- 
fixed thereto,  in  the  manner  in  the  explanation  de- 
scribed,) a  chain  or  conductor  is  fastened^  and  led  on 
or  under  the  shafts,  and  conducted  by  puUies  to  the 
wheel  C,  and  thence  to  the  wheel  t",  in  the  quadrant 
E,  Fig.  14,  where  the  commanding  chain  is  fixed.  ' 
Pieces  of  iron  or  other  metal^  four  or  five  inches  long, 

bent 
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bent  in  three  squares,  with  rollers  of  brass  or  other 
metal  fix^d  therein,  and  made   to    fie  the  shafts,  and 
fastened  to   the  tugs  and  beUy-band,  and  a  plate  of 
iron,  or  other  metal,  fastened  to  the  shafts  for  the  rol* 
lers  to.  run  on,  and  a  pin  or  catch  underneath  each 
shaft,  to  prevent  the  tug  going  on  too  far,  may  be  used 
as  to  this  part  of  the  works  instead  of  the  bolts  and 
chains,,  if  preferred.     The  trapes  are  fastened  to  the  end 
of  the  bolt   (Fig.  2)  in  the  splintree,  and  from  these 
bolts,  chains,  or  coodiHstors,   are  led  round  puilies  in. 
the  splintree  to  a  swivel,  where  the  chains  or  con* 
ductors  meet  and.  are  affixed;. and  ]thence>  are  led  by 
a  chain^or  conductor  from   the  centre  of  the  swivel 
to  the   small  wheel  G,  in  the  box   £;  or  the  traces 
may  be  fastened  Xfi  the  splintree.  by  the  bolts  A,  affixed 
at  each  end,  and  led  by  chains  or -conductors  along  the 
splintree  by  puilies  into  the  box  E.     The-  splintrees  to 
be  fixed  with  a  swivel,  or  any  way  to  prevent   tiiem 
hanging  too  low.     To  all  two*wbeel  carriages  I  fix  a 
leg  before  and  behind,  N,  Fig.   12.     Tj^ese  legs  are 
affixed  to  the  rails  with  a  hinge  or  hinges,  and  if  the 
rails  are  not  strong  enough  they  may  be  strejigtbened 
by  putting,  a  pieqe  of  iron  underneath  them,  or  they 
Daay  be  fixed  to  small  iron  rails:  to  this  iron  rail  two 
ears  will  be  fixed  for  a  pin  to  go  through  to  form  a  hingei 
Fig,.  i52.     At  the. bottom  of  these  legs  is  a  wheel,  O, 
seven  or  eight  inches  diameter,  to  prevent  the  car-^ 
riage  from  stppping  too   suddenly.     A   screw,  R,  is 
fastened  tp  the  back  of  these  legs  near  the  centre.  Fig.  12 ; 
and  the  ratchet  Q  works  upon. this  screw  R,  and  goes 
through  the  eye  S,  which  is  fixed  to  the  axletree  or 
elsewhere  to  keep  it  steady.     When  the  legs  are  let 
down  the  wheels  at  the  bottom  of  each  will  then  ban  &r 
about  .three  inches  from  the  ground j  if  the  carriage  is 

level. 
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level.  Ne«r  ibe>bettoin  of  each  of  these  legs  tbe(9e  it 
also  to  be  fixed  ^  small  piece  of  iron^  or  any  other 
strong  ynetaly  P,  sufficient  to  bear  the  legs  when 
put  up,  with  a  hole  at  the  end  P,  Fig*.  12;  these,  when 
the  ieg^  are  put  up,  fasten  to.  the  tumblers  V,  Fig.  13. 
The  catch  T»  Fig.  1 3,  being  fastened  to  the  cari^iage^ 
(or  elsewhere),  from  the  levers,  where  the  tumblers  V^ 
are  &ced  by  a  binge,  a  ehain,  or  conductor,  tead» 
round  the  pulley  in  the  upright  0,  a.  Fig.  13,  and 
thence  the  chain  of  conductor  W  leadiTto  the  wheel 
F,  in  the  box  E.  Tliis  box  £,  which  contains  the 
wheel  F,  G^  L,  I  call  the  quadrant.  This  quadrant 
Fig  14,  is  fixed  underneath  the  carriage,  (or  else* 
where,)  where  all  the  chains  meet.^  The  leading  chain 
from  the  pulley  K,  is  fa^stened  to  tlie  handle  M,  to 
be  fixed  wherfe  most  convenient,  and  by  pulling  this 
handle  the  bolts  are  drawn  back,  the  horse  or  aniiodal 
instantly  set  at  liberty,  and  the  legs  N  immediately 
drop  to  support  the  carriage  from  falling.  A  spring 
may  be  fixed  at  ilie  top  of  these  legs  if  required^ 
which,  pressing  against  the  carriage,  will  force  the 
legs  down  the  sooner,  remembering  that  all  the  chains 
must  be  so  fixed  as  for  them  ail  to  pull  equal  toge- 
ther. I  have  described  this  mode  of  fixing  legs  to 
guard  against  accidents  by  the  carriage  falling  backwarda 
or  forwards,  as  from  the  present  mode  of  building  them 
the  weight  lays  much  behind,  but  one  or  two  legs 
ihay  he  used  at  the  pleasure  of  the  owi^er  of  the  carriage. 
As  to  all  carriages.  To  prevent  accidents  which  may 
happen  on  going  down  hill  by  the  carriages  pressing 
on  the  horses,'  and  on  going  up  hill  to  prevent  car- 
riages from  running  back,  as  well  as  to  guard  against 
the  pressure  upou'  the  machinery,  ratchet  wheels  X/ 
are  to  be  &x^d  to  the  box   or  nave,  of  the  wheels, 

by 
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by  which  they  may  be  locked  or  unlooked  at  pbasure^ 
withoat  the  ueces^ityr  of  alighting;     .  /.-... 

Fig.  15,  the  chaia  or  coiukictor  from  the  lever,, 
which  locks  aod  unlocks  them,  is  led  into  the  carriage, 
or.to  the.  driver,  as  is  .also  the  other  chain  or  conductor 
which  fastens  the  mandle  when  the<  wheels  are  unlocked; 
but. if  they  cannot  go  immediately  to  the  desired . place, 
they  must  be  conducted  rouiiid  small  wheels  where,  they 
may  be  fixed,  and  the  wheels  may  be  locked  or  un- 
locked by  pulling  them*         .^ 

.  Secondly,  as  to  liberating  horses  or  other  animals 
from  carriages  commonly  called:  qurricles*  ..As  to  the 
pole.  Fig.  9,  the  chain  or  harness  from  the  collar, to. 
the  end  of  the  pole. is  so  constructed  as  to  slip  off  or 
out  upon  the  horses  being. disengaged  from  the  car- 
riage, and  pushing  forward  by  a  spring,  No.  7,  fastened 
to  the  end  at  the  side  of  the  pole  in  a  .loop,  and  the 
loop  in  the- chain  or  harness .  must  be  big  enough  to> 
slip  out  or  off  the  spring.  As  carriages  of  this  descrip- 
tion are  suspended  by  the  pole  when  in  motion,  the 
bolt  A,  already  described  or  mentioned,  is  to  be  fixed 
to  the  pole  near  the  centre  Fig.  9;  which  bolt  must,  be, 
made  stronger^  to  fasten  the  harness  or  round  robbin, 
(which  must  have  a  loop  or  ring  of  br^ss  or  other 
metal  within  it)  and  the  chain  or  conductor  affixed  to 
such  bolt  must  be  led  along  the  pole,  Fig.  9,  imme* 
diately  to  either  the  wheel  F  or  G,.in  the  box  £, 
and  be  fastened  thereto.  If  the  chain. or  conductor  is 
fixed,  to  the  virheel  G,  the  round  robbin  must  be  made 
narrower.  The  traces  are  to  be  fastened  to  the  splintrees 
with  the  same  kind  of  bolts  as  before  deikiribed  with 
xespect  to  single  horse  chaises,  &c.  and  the  chains  or. 
conductors  are  to.be  led  in  the.  same  pianuer  as  before 
observed. to  the  swivel,  and  from   thence  round  the 
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pattey  op  «hed  C^  si  tbe  eod  of  die  bar,  to  tbt  cOiet 
I^uUey  .or  wheel  C,  netr  tbe  centre,  where  the  two 
cham  or  conductors  meet  in  one,  Fig.  9.  The  wheels 
of  this  carriage  may  be  also  iodced  or  ttolocked,  aod 
the  legt,  &c.  he  applied  to  it  in  the  same  manner  as 
before  is  mentioned  widi  respect  to  the  ^ngie  horse- 


Thirdly,  as  to  all  four  or  more  wheeled  earriages 
having  two  or  more  bones :  the  hovses  are  fastened 
from  the  collar  to  the  end  of  the  pole  by  ^he  spriog 
Ko.  7,  as  hefope-metltioned,  to  the  pole  of  the  cur- 
licle,  and  the  traces,  as  at  Fig.  lO,  are  fastened  to  the 
mil  by  the  bolt  No.  4,  and  the  chain  or  condactor  from 
the  boU  at  the  end  of  the  rail  is  brought  along  the 
rail  round  the  pulley  or  wheel  C,  near  die'  centre,  aiid 
Jhsteaed  to  the  chain  or  eothluctor  of  the  bolt  near  the 
pole  to  join  with  the  chain  or  condactor  from  th^  bolt 
en  tb^  other  side,  and  conducted  to  the  wheel  G  in 
tb^  quadrant ;  or  the  harness  may  be  fastened  by.  one 
bolt  near  the  pole,  Fig.  17. 

Wfaen  four  horses  are  put  to  any  carriage,  the  hook 
No.  6  most  be  fixed  at  the  end  of  the  pole  Ko.  5  by  a 
binge  to  fall  down  when  unbolted,  to  which  the  rail- 
bar  or  splintree  is  to,hang  by  a  loop.  The  loop  must 
be  long  enongh  for  the  hook  to  fall  through,  which 
hook  is  to  be  bolted  by  the  bolt  A.  The  end  of  the 
bolt  to  be  hollow,  so  as  to  receive  the  end  of  tSie  bocik^ 
Fig.  10.  A  chain  or  conductor  is  conveyed  along  th« 
pole  to  the  wheel  6,  in  the  quad^nt,  and  the  com- 
manding chain  led  to  the  driver.  The  bolts  to  these 
earriages  must  be  made  of  su^ei^nt  strength  for  their 
ntuations,  and  their  ebaitis  <>t  cotiduetors  from  them 
hwl  any  way  by  pulleys  or '  wheels  most  convenient. 
T6  every  carriage  with  three,  four,  or  more  wheels, 

the 
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the  pme  or  firoftfc  wheels  id  tbe  centre  oirer  tke  pin  thai 
fesfceas  the  hovtt  wbeel  or  wbeela^  to  pterent  tfc«  hones 
being  discogaged  b  j  ike  inotkm  of  tbe  pole ;  and  -tbe 
oommanding  chain  nuat  be  kmges^  to  give  liberty  far 
tbe  qusdranl  to  move  and  be  condneted  roood  a  pullqr 
CRT  puUejs  to  tbe  drirer.  The  hind  wheek  of  this  car*, 
riage  mafy  be  alto  kicked  er  unlocked  at  pleasvre^  and 
tke  diaiiia  or  coDditctoFt  freai  the  levers  most  be  bvougckt 
round  paliey^  to  the  driver  or  elsewhere  ^  and  by  pulliay 
tkeni  the  whetei  or  vrbeda  witt  be  locked  or  wnlockedl 
at  pleasare.  The>-applicatiod  of  tkis  plan  flftoti  ha?e 
the  cooperation  of  the  driver  by  his  immediately  tbrew^* 
ing  away  tbe  .reina '  All  bolts,  wbed%  and  di#  other 
apparatus,  are  to  be  oiled  or  greased  with  animal  fat ; 
and  tbe  machinery  made  of  any  metal  of  m€icieat 
strength,  accovding  to  their  respective  situations^  All 
die  works  and  machinery  as  can  wiU  be  covo^ed*  The< 
chains  or  condnctonr  will  be  covered  with  leatbsar,  and 
ftlse  joints  of  tbe  bolt  No*  4,  must  likewise  be  covered 
with  leather  to  keep  them  from  the  dust. 

Explanation  of  the  Works  before  referred  to. 

Note.  For  the  Rtferenees  to  the  Figures^  Letters^  and  other 
Farttcukrrf  see  the  PUm  heretmio  annexed^  (Plate  II.) 

'Hie  bolt  A,  is  made  thus :  I  take  a  square  piece  of  sted, 
brsssy  or  any  other  metal  of  sufficient  strength,  the  end 
of  which  is  to  be  made  round ;  a  shoulder  must  be  on 
tiie  bolt,  jttit  ht  enough  to  give  Hberty  for  it  to  draw  in 
and  prevent  it  drawing  through  the  staple*  The  sqnare 
pieee  of  steel,  brass,  or  other  metal  under  the  bolt  I 
calf  the  ineliaing  plane,  near  the  end  of  which  is  a 
shoulder  or  catchr  This  lifts  up  the  lumbler  or  pal^ 
which  ia  fijced  to  th«  bolt  by  a  aerew ;  close  to  the  se- 
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cond  staple  it  falls  in  a  socket,  and  is  kept  fast  by  a 
spring,     ^t  the  end  of  tlie  inclining  plane  is  a  catchy 
which  beipg  polled,  the  shoulder  on -the  side  lifts  up. 
the  tumbler,    and   the  catch  at  the  end  clinches  in  a 
notch   under  the  bolt,  and  draws  the   bolt   back..  .'A 

'  nob  is  on  the  other  side  of  the  inclining  plane. to. draw- 
it.  forward,^  and  a. pin  is   in  the   plate   near  ^tbe    last 
«JtapJe,  which  is  fastened  to. the  plate  to  keep  it  steady.. 
This  bolt  slides  through  the  staples,  which  areiastened^to 
t^e  plate,  and  which. go  through  the  shafts  and  fiasten 
to  an  iron  plate  underneath  with  nuts  and  other.sciews. 
The.  stifle  b,  i,   at. the  fro^t  of  the  bolt,  is  made  to. 
mo.ve  f or  the  harness  to  slip  on  the  bolt,  which  staple 
sinks,  into  the  plate  and  goes  through  the  shafts,:  and 
fastens  tby  ..a.  thumb-sorew  underneath  ;    ot;  it  .may  be 
made.fast  to  the  plate,  in  which  case  the  bolt  must,  ba 
shot  back  toi  receive  the  loop  or  the  ring  of  the  harness  ; 
and  the'j  plate  may  also  be  fastened  by  straps  of  iron  on 
the;  shafts,  or  otherwise, .  as  most  convenient.     This  bolt 
fliust  run  on  rollers  within  side  the  staples '  when  ap- 
plied to  the  pole. of  a  curricle,    and  these   bolts  may 
be  used  with  rollers  when  affixed  to  the  shaft  or  other- 
wise, to   make    them    pull    the   easier.      The   box  E, 
Fig.   14;    which   contains   the  wheels  where  the  com- 
manding chain  is  fixed,    I  call  the   quadrant,    and  it 
v^5  iM<}e  thus  ;  I  fasten  th^  quadrant:  L,  .at  the  bottom 
pf:tb6;boK,  to  the  Urge  wheel  F,    to. ;  give .  purcfaafte: 
(Thi^  qiiaidiant  L  must  be.  made 'to  tbe.size  and  accords 
^pg.  to  the  p.ui^chase;. wanted;    and  the  large  wheel. F, 
of  a  prpper  si^e  to  draw  back  the.  bolts: on  the  shafts* 
i    The  ^sQiall .  wheel  G,   to  draw  back  the  bolts  in  or 
fin  the  spl^nfree  (Fig..  2.)  is  fi^tened  to.  the  large  wheel 
F.  .  The  s^xQ9fi  bar,  H,  .is.  to  keep  the  works  together^ 
Md  a  spindle  is  to  go  through  the  wh<4ie.     J>  I,  arc 

platet 
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plates  of  brass,  or  any  other  metal,  to  keep  the  chains 

or  coQductors  up  to  their  places.     A  pulley  K  is  fixed 

ivi  the  box:  near  the  end  of  the  quadrant,  and  a  chain, 

ivbich  I.  call  the  commanding  chain,  fastens  to  the  other 

end  of  the  quadrant,  and  .is  brought  round  the  pulley 

K,    and   when* pulled,  it  will   instantly  disengage.. the 

horse  or  horses.     The  wheel  and  quadrajit  to  be  made 

of  brass,  or  aoy  other  oietal  of  sufficient  strength,  and 

kept  from  going  too  far  round  by  a  *pin  on  each  side. 

Thesplintree,  Fig.  i^,  h  made  thus:   a  tube  of  brass 

or  other  metal  is^  made  of  a  proper'  size  to  receive 

a  bolt  and  spring  twisted  round  it,  and  is  let  into  and 

£xed  inside  of  the  splintree.     The  chain  or.  conductor 

.is ;  fastened   to   the  bolt,   and  from  the  bolt  brought 

;round   a  pulley   likffwise  fixed  in  the  spUntree,    and 

<K>nducted   to  a  swivel,  and  thence    led  to  the  qua» 

draot.     The  legs.  N,  Fig.  12,  are  made  of  ash,  or  any 

strong  wood;  (the  thickness  acciording  tothe  strength 

of  the  wood)  with  a  piece  >  of  iron  down  the  front,  and 

.£utened  on  with  screws.  ..A  cap  of  iron,  or  other  metal 

is  to  go.  over  each  end  of' the  legs  to  keep  them  from 
^ splitting,  and  for  the   wheel  at  the  bottom   and.  the 

pin  at  the  itop  to  work ;  or  legs  of  iron  or  other  metal 
.may  be  used*  The. screw  R  belonging  to  the. legs  is 
.made  with  steel,  or  otbeir  metal,  and  a  worm  or  screw 
,  runs.' near  two  thirds ,  down  it.  The  plane  end  has 
^two  iron  ears  .fixed  .just  wide  enough  to  receive  one 
.side,  of.  the  leg,  and  to  project  far  enough i  over  the 
::Oi^er  side  to.  give  liberty. for  a  pin  to  go  through  and 
>.screwJt  to  the  leg.  The  two  ears  on  the  other  end  are 
.  to  work  on  the  screw  close  to  the  leg,  and  be  fastened 

in.  the  same  manner. .  The  ratchet^ Q,  Pig.  16,  is  also 
vof  iron,,  or.  other.  mMal,   about  .three  quarters  .of  an 

inch  wide  and  three  eighths^  of  an  inch  thick,  rabre  or 

less. 
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Itinkf  ftcctrding  to  tbe  sirettg;di  wtnted ;  «ttd^  is  made 
ioog  •notgb  ta  cittcb  M  the  end  up(n\  the  axletree 
wheti  the  legs  aee  down  v  but  irf  it  caiuiot  .mn  on  the 
jijiletree^  a  piece  of  iron  or  otfaer  metal  naiist  be  fixed  for 
k  to  run  od#  At  efae  end  of  the  ratchet  Q^  i  make  a 
hole^  wkh  a  worm  to  worh  on  the  icrew  R  ^  at  the 
oAer  end  of  this,  ratchet  are  large  teeth  like  a  faw, 
and  beat  round  at  the  end  to  prevent  it  fiom  coming 
out  of  its  plaee.  The  teeth  are  to  catch  against  the  axle« 
tree^  oar  the  piece  of  iron^  or  other  metal,  for  that  pnrpose^ 
This  is  to  prei^ent  the  legs  from  moTtng  too  far  back* 
The  catch  T^  Ftg.v]3,  is  made  thus;  I  take  a  piece  of 
iron,  or  other  metal,  about  one  inch  wide^,  and  of  such 
other  dimensioiM  as  will  be  strong  enough  to  support  the 
legs  when  pitt  u{^.  From  the  centre  of  this  piece  of  iron, 
or  other  metal,  I  fix  an  Oprigbt  piece,  with  a  pnll^ 
near  the  top,  for  a  chain  or  conductor  to  go  throngh 
to  the  box  or  quadiaot  £ :  the  length  of  each  of  these 
pieces  of  iron,  or  other  metal,  mast  be  according  to 
the  place  where  they  are  to  be  fixed.  The  bottom 
plate  must  ha^e  a  koie  at  each  end  to  let  the  piece  of 
iron  Off  other  metal  P  from  the  leg,  go  throngh  to 
catdi  on  a  timibter  V.  A  small  piece  of  iron,  or  other 
metal,  which  I  call  a  lever,  from  the  hole  to  the  upright 
piece  on  the  bottom  plate  fastens  by  a  hinge  on  or 
near  the  upright  with  a  spring  to  force  it  down.  •  At 
the  other  end  of  this  lever  I  fix  a  small  piece  of  irea, 
or  other  metal>  fwhich  I  call  a  tnmblei,  to  move  up 
aed  down  on  a  hinge,  so  that  when  the  legs  ate  pat 
iq>  they  tnay  catch  or  fatten  tiiemielves ;  and  when 
putted  up  by  the  kver,  will  let  the  legs  iaataatly  fall. 
This,  tttmbler  is  prevented  from  moving  toe  high  or 
too  low  by  a  catch.  The  two:  ratchet  wfaeds  x  are 
made  tbna :   the  wheels  are  of  irooy  or  other  metal, 

and 
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aiid  fasten  on  the  box  or  nave  of  tbe  carnage  wheels 
with  large  teeth  like  a  saw,  and  fixed  on   contrary 
ways  at  a  little  distance  from  each  otts^r,  as  Fig.  15. 
I  fix  an  tipright  piece  of  iron,  or  other  nieial,  No.  I, 
to  the  axletree,  with  a  hole  at  the  top,  wkich  I  call 
a  collar;  and  a  round  piece  of  iron,  or  other  metal, 
to  come  through,  which  I  call  the  spindle  or  mandel  Z. 
On  the  front  of  this  spindle   t  fasten  two  pieces  of 
iron,  or  other  metal,  which  I  call  palls  or  dinlis  Y^ 
to  move  up  and  down,  and  bent  to  catch  on  the  ratchet* 
Tiie  other  end  of  the  spindle  works  in  a  socket  fixed 
to  the  axletree  or  upright  piece,  No.  2,  Fig.  15.    At 
the  end   of  this   spindle  I  fix   a   catch  to  prevent  it 
moving  bj  the  motign  of  the  carriage,  made  thus :   | 
take  a  piece  of  iron,  or  other  metal,  two  inches  long, 
more  or  less,  and  make  a  bole  in  the  centre  to  put  a 
pin  through  in  the  upright  piece  to  let  tbe  catch  move 
np  and  down,  and  to  fall  in  a   notch   with  a  spring 
underneath  the  opposite  end  to  keep  it  fast,  and  by 
pulling  the  lever  it  presses  tlown  the  end  of  the  ceitch, 
which' lifts  it  out  of  the  notch,  and- gives  it  liberty  to 
move.      To  tbe  same  end  I  fix  a  piece  of  iron,  or 
other  metal,  like  a  handle,  which  I  call  the  lever,  to 
fasten  the  chain  and  conductor  to,  and  to  move  it  up 
or  down  at  the  will  of  the  driver,  Fig.  15.     The  boJt, 
No.  4  :  I  take  a  piece  of  iroii,  or  other  metal  of  ^uf« 
.  ficient  thickness  to  sink  a  socket  or  hole  at  one  end ; 
near  this  bole   I   fix  two  uprights,    with  a  piece  of 
strong  iron,  or  other  metal,  across,  with  a  hole  the 
same  size  as  that  at  the  bottom  for  the  bolt  to  drop 
through  the  top  into  the  bottom.    Thts  bolt  is  to  have 
a  hinge  near  the  top,  so  that  when  drawn  out  of  the 
bottom  hole  to  bend  ;  and  the  joint  must  be  placed,  not 
to  go  through  the  top  hole  when  drawn   up,  but  to 

give 
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givie  liberty  to  beud;  and  ti^eloopis  in  the  traces  tnust 
be  long  enough  to  clear  the  bolts.  At  a  little  dis- 
tance from  the  upright^  I  fix  another  a  little  higher  or 
longer.  To  tbis  last-mentioned  upright  I  fasten  a  leyer^ 
witb  a  hinge  to  fasten  ihe  boit  in  lit^e  manner^  and 
a  spring  underneath. tbis  lever  to  keep  the  bolt  in  its 
place.  See. plan  No,  4.  This  and  all  the  apparatus  to 
be  made  as  strong  as  may  be  required. 
In  witness  whereof^  &c. 
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Specification  of  the  Patent  granted  to  Joshua  Jowett,  of 
High  Holbom^  in  the  County  of  Middlesex^  Ironmonger; 

,  for  a- Fire-Guard  StovCy^  whereby  Accidents  from  Fire 
in  Houses  and  other  Places  that  have  heretofore  been  oc^ 
casioned  by  Grates  and  Stoves,  made  on  any  other  Coji" 
structityn,  are  effectually  prevented,  and,  which  will  render 
the  usual  Fire- Guards  for  Children  and  other  Purposes 
unnecessary^    Dated  May  18,  1804.       . 


0  ♦ 


O  all  to  whom  these  presents  shall  come,  &c.. 
Now  KNOW  Y£,  that  iii  compliance  with  the  said  pro- 
viso, I  the  said  Joshua  Jowett  do^hereby  declare9^tbat^ 
the  following  is  a  particular  description  of  the  nature  of 
my  invention,  and  of  the  manner  in  which  the  same  is  to 
be  performed ;  that  is  to  say  :  The  fire-guard  may  be 
attached  or  fixed  to  any  stove  which  will  admit  of.  two 
centres  or  pivots  being  placed  perpendicularly  in  firont  of 
the  back,  or  at  the  back  of  the  back  of  the  stove,  with  it 
lever-crank  to  each,  projecting  from  the  J(ire-guard,  to 
guide  the  guard's  action,  the  stove  admitting  of  a  groove 
on  either. side  for  the  guard  to  pass  through,  as  the  le- 
vers shall  direct;  and  when  such  fire-guard  is  so  fixed  or 
fai^tened  to  any  such  stove  it  then  becomes  a  fire-guard 

stove^ 
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ctove.  The  fire<-guard  may  bq  made  either  of  a  solid 
plate  or  opeo'-vvorky  of  brass,  iroa,  copper,  plated  or 
silver  wire,,  or  cast  or  stamped,  or  wrought  open*work,  of 
any  metal  or  compound  of  metals.  , 

The  principle, of  the  action  of  the  fire-guard  in  con- 
junction with  the  stove  is^  it9  being  united  to  two  centres 
or  pivots,  placed  perpendicular  one  to  the  other,  and  is 
connected  to  the  two  centres  fixed  to  the  stove  by  means 
of  two  lever  cranks,  one  end  of  which  being  fixed  to  the 
gi^ard,  and  the  other  end  of  each  to  the  centres  or  pivots  | 
by  which  the  guard  switigs  in  a  rot^y  motion,  .passing 
through  a  groove  formed  in  the  stove,  on  either  side,  to 
swing  before  the  fire  when  required,  and  being  brought 
into  use  by  means  of  a  handle  or  nob,  fastened  to  the 
front  ^dge  of  the  frame  of  the  guard  for  that  purpose  t 
or,  instead  of  drawing  it  out  with  the  hand,  as  before  de« 
scribed,  it  may  be  brought  into  use  by  means  of  a  spring 
being  fastened  to  tbe  crank,  and  pressing  against  the 
cheek  or  back  of  the  stove,  to  throw  the  gnard  forward  ( 
or  by  means  of  a  balance,  fastened' to  any  part  of  suchf 
fire-guard,  and  working  with  a  line  or  chain  through  pul* 
lies  fixed  to  the  stove;  or  by  means  of  tbe  coosbined 
force  of  the  spring  and  balance. 

The  fire-guard  may,  if  thought  necessary,  be  divided 
into  two  parts,  yet  acting  upon  the  same  principle,  and 
in  tbe  same  manner,  as  is  herein  before  described,  ex- 
cept only,  that  when  the  guard  is  divided  tbe  stove  may^ 
if  necessary,  have  a  groove  on  each  side  for  the  guards 
to  pass  through,  instead  of  a  groove  on  one  side,  as  is 
Jierein  before  mentioned ;  in  which  case  the  double  guard 
ivill  meet  or  close  in  the  centre  of  the  front  of  tbe  fire. 

}n  witnisss  whereof,  kc. 
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Essay  m  the  •  Cohesion  of  Fluids: '  * ' 
By  Thomas  Young,  Xf.' J9/ ^or? ISer/^.  51 

.    From  the  Philosophical  Transactions  of  th«i 

Royal  Society.;    -^  •*  *•*•  ' 

•      '••   '  '-'  !' 
I.  Qemral  PrincipHe^^ 

,xT  has  atready  been  asserted,  by  Mr.  Monge  and  others^i 
that  the  phenomena  of  capillary  tubes  are  referable  t<f 
the  cohesive  attraction  of  the  superficial  particles  only 
of  the  fluids  eihployed,  and  that  the  surfai&es  must  con? 
sequeutly  be  formed  into  curves  of  the  n^^^re*  of  lin- 
tearie,  Which  are  supposed  to  be  the  reWlts^  or  a  uni- 
form tension  of  the  surface,  resisting  the  pire^siire  of  a 
fluid,  either  uniform,  or  varying  according 't(0**  a  "givieii 
law.  Segner,  who  appears  to  have  been  the  iBirst  that 
maintained  a  similar  opinion,  has^hewn  in  what  man- 
ner the  principle  may  be  deduced  from  the  doctrine  of 
"attraction,  but  his  demonstration  is  complicated,  au4 

not  perfiectly  satisfactory;  and  in  applying  the  law  tQ 

,  ■  •  . 

the  forms  of  drops,  he  has  neglected  to  consider  th^ 
very  material  effects  of  the  double  curvature,  which  is 
evidently  the  cause  of  the  want  of  a  perfect  coinci- 
dence of  some  of  bis  experiments  with  his  theory. 
Since  the  time  of  Segner,  little  has  been  done  in  in- 
vestigating accurately  and  in  detail  the  v?trious  consq^ 
quences  of  the  principle. 

It  will  perhaps  be  most  agreeable  to  t(ie  experi- 
mental philosopher,  although  less  consistent  with  the 
strict  course  of  logical  argument,  to  proceed  in  the 
first  place  to  the  comparison  of  this  theory  with  tbQ 
pfaenofpena,  and  to  inquire  afterwards  for  its  founda^ 
tlon  in  the   ultimate  properties  of  matter.     But  it  is 

necessary 
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heo^ssary  to  premise^pne  observation,  wbidb  appeltrs  to 
be  new,  and  which  'is  equfiUy  consistent  with  theory 
and  with  expei^naeat;  that  is^  that  folr  each,  coinbina*^ 
tion  of  a  solid  and  a  fluid,  theve  is  an  appropriate 
angle  of  contact  between  th^  surfi^ces  of  the: fluid,  ex«> 
posed  to  the  air,,  and  to  the  solid..  This  angle^  fot 
glass  and  water,  and  in  all  cases  where  a  solid  is  per** 
fectly  wetted  by  a  fluid,  is  evanescent)  for  glass  and 
mercujTjr,  it  is  about  H0%  in  coDomon  temperatures^ 
and  when  the  mercury  is  inoderately  cleans 

n.  Fon^m  tf  the  Surface  of  a  fluid.  ''' 

lit  18  well  known,  and  it  results  immediately  from  the 
Composition  of  forces,  that  where  a  line  is  equally  dis^ 
lended,  the  force  that  it  exerts^  ih  a  direction  per- 
jpendicutar  to  its  own,  is  directly  as  its  curvatiite;  and 
tLe  same  is  true  ot  a  surface  of  simple  durvature;  but 
Where  the  curvature  is  double^  each  curvature  has  its 
appropriate  e^ect,  and  the  joint  force  must  be  as  the 
sum  of  the  curvatures  ict  any  two  perpendicular  direc-^ 
.tions*  ^or  this  sum  is  equal,  whatever  pair  of  per^^ 
pendiculai^  directions  may  be  employed^  ds  is  easily 
shown  \yy  calculating  the  versed  sines  of  two  equal  aires 
taken  at  right  apples  in  the  surface.  Now  when  thiei 
surface  oi^  a  fluid  is  ddiivex  externally,  its  tehsion  is 
produced  by  the  pressure  of  the  pairticles  ojf  the  fluid 
within  it,  arising  from  their  own  weight,  oft*  froin  that 
of  the  surrounding  fluid ;  but  wheii  thb  surface  is  con- 
£ave,  the  teiision  is  employed  in  counteracting  the  pres- 
sure of  the  atniospbere)  oir,  whefe  the  atmosphere  i» 
excluded,  the  eqiiivalent  pre&siire  arising  from  the  weight 
6f  the  particles  susplbnded  from  it  by  nieans  of  their 
(k>hesion,  in  the  same  manner  as,  whien  water  is  sup- 
ported   by    the  atmospheric  pressure  in  an  inverted 

t)  2  V  vessel^ 
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vesiel,  the  eatside  of  tbe  vessel  stistaips  a  hydrostatic 
pressure  proportionate  to  the  height;  and  this  pressure 
must  remain  unaltered,  when  the  water,  haying  been  suf- 
ficiently bailed,  is  made  to  retain  its  situation  for  a  certain 
time  by  its  cohesion  only,  in  an  exhausted  receiver. 
When,  therefore,  tbe  surface  of  the  fluid  is  termi* 
nat^d  by  two  right  lines,  and  has  only  a  simple  cur-* 
vature,  the  curvature  must  be  every  where  as  the  or-* 
dinate^  i|nd  where  it  has  a  double  curvature,  the  suin 
of  tbe  curvatuires  in  the  different  directions  must  be 
as  the  ordinate^  In  the  fijrst  case,  the.  cvrve  may  be 
constructed  by  approximation,  if  we  divide  tbe  height 
at  which  it  is  either  horizontal  or  vertical  kito  a  num- 
ber of  small  portions,  and  taking  tbe  radius  of  eack 
portion  proportional  to  the  reciprocal  of  the  height  of 
its  middle  point  above  or  below  the  general  surface  of 
the  fluid,  go  on  to  add  portions  of  circles  joinipfg  eacb 
other,  until  tbey  have  completed  as  raiich  of  tbe  cvrrve  as 
is  required.  In  the  second  case,  it  is  only  necessary 
to  consider  the  curve  derived  from  a  circular  basis, 
which  is  a  solid  of  revolution;  and  tlie  centre  of  that 
circle  of  curvature,  which  is  perpendicular  to  tbe  see-^ 
H:ion  formed  by  a  plane  passing  through  the  axis,  is  in 
tbe  axis  itself,  consequently  in  tbe  point  where  the 
normal  of  the  cfM-ve  intersects  the  axi»;  wfs  must  there- 
fore here  make  the  sum  of  this  curvature^  and  that  of 
the  generating  curve,  always  proportional  to  the  ordi-^ 
nate.  This  may  be  done  mechanically  by  beginning 
at  tbe  vertex,  where  the"  two  cu^rvatures  are  equal, 
then,  for  each  succeeding  portion,  finding  the  radius 
of  curvature  hy  deducting  the  proper  reciprocal  of  the 
normal,  at  tbe  beginning,  of  the  portion,  from  the  or-* 
dinate,  and  taking  the  reciprocal  of  the  remainder.. 
In  this  case  the  assJysis  leads  to  6uxional  equations  of 

the 


Mssayoii  the  Cohemn  df  Fluids.  21 

the  second  order/ which  appear' to  afford  no  soldtioa 
by  means  hitherto  discovered  }  but  the  cases  of  simpttf 
carrature  may  be  more  easily  subjected  to  calculation. 


"»•  \ 


III..  Analysis  of  the  simplest  Forms* 

Supposing  the  curve  to  be  described  with  an  equal^lt 
angular  velocity^  its  fluxion^ .  being  directly  «as  the  ra« 
dius  of  curvature,  wilt  be  inversely  as  the  ordinatei 
and  the  riectangle  contained  by  the  ordinate  and  thei 
fluxion  of  the  curve  will  be  a  constant  quantity  ^  but 
this  rectangle  is  to  the  fluxion  of  the  area^  as  the  ra^ 
dius  to  the  cosine  of  the  angle  foriped  by  the  currta 
with  the  horizon ;  and  the  fluxion  of  the  area  varying 
as  the  cosine,  the  area  itself  will  vary  as  the  sine  of  this 
angle,  and  will  be  equal  to  the  rectangle  contained  hy  the 
initial  ordinate^  and  the  sine  corresponding  to  each  point 
t^  the  curve  ,in  the  initial  circle  of  curvature.  Hence  it 
follows,  first,  thzt  the  f»hole  areas  included  l>y  the  or^i* 
nates  where  the  curve  is  vertical  and  where  it  is  horizontal, . 
is  equal  to  the  rectangle  contained  by  the  ordinate  and 
the  radius  of  curvature ;  and,  secondly,  that  the  are^  on 
the  convex  side  of  the  curve,  between  the  vertical  tan-* 
gent  and  the  least  ordinate,  is  equal  to  the  whole  area 
on  the  concave  side  of  the  curve  between  the  same  tan« 
gent  and  the  gr^test  ordinate. 

In  order  to  find  the  ordinate  correspondir^g  to  a 
given  angular  direction,  we  must  consider  that  the  fluxion 
of  the  ordinate  at  the  vertical  part  is  equal  to  the 
flusion  of  the  circle  of  curvature  there,  that,  in  other 
places,  it  varies  as  the  radius  of  curvature  and  the  sine 
of  the  angle  formed  with  the  horizon  conjointly,  or 
as  the  ordinate  inversely,  and  directly  as  the  sine  of 
elevation ;  therefore  the  fluxion  of  the  ordinate  multi- 
plied tiy  the  ordinate  is  equal  to  the  fluxion  of  any 

circle 
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eirirle'ofcurvjStteUre  multiplied  by  itm  correspopding  height^ 
i^lid  by  .the  sibe^  and  divided  by  the  radius  :  but  thd 
fiuxidn.it>f  the  cirjble  multiplied  by. the  sine  and  divided 
.  by  the  radius,  is  equal  to  the  fluxion  of  the  versed 
sine;  therefore  the  ordinate  multiplied  by' Itsr  fluxion  id 
eqiial  to  the:  initial  height  multiplied  by  the  fluxion  of 
the  versecUsine  in  the  correspqnding  circle  of  curvature } 
and  the  square  of.  the  ordinate  is  ep^  to  the  recta?igle  can^ 
tmned  by  the  initial  height  and  twice  the  versed  stne,  in^ 
creased  by  a  constant  qttanJfity:  ;  Now  at  the  big)iest  point 
of.the;Curve,  the  v^rse^/sine^beoonaes  equal  to  the  dia* 
meter,  and.  the  square  of  the  initial  height  to  the  rec^ 
tangle  contained  by  the  initial  height  and  twice  the 
diameter,  with  the  constant  quantity :  the  constant  quan-s^ 
tby  is  therefoi;e  equal  to  the  rectangle  contained  by 
the  initial  height  and  its  difference  from  twice  the  dia- 
meter :  this,  constant ,  quantity  is  the  square  qfthe  least  or- 
dHhate,  and  the  ordinate  is  every  where  a  mean  proportioned 
between  the  greatest  height  and  the  same  height  diminished 
by  twice  the  verged  sine  qf  the  angular  depression  in  the 
corresponding  circle  qf  curvature.  Again,  at  the  vertical 
pointy  the  square  of  the  ordinate  is  equal  to  the, square  ^ 
the  greatest  height  diminished  by  the  rectangle  contained  by 
this  height  and  the  diameter  of  the  corresponding  circle  qf 
curvaturCy  a  rectangle  which  is  constant  for  every  fluid, 
and  which  may  be  called  the  appropriate  rectangle  :  de-^ 
ducting  t/^is  rectangle  from  the  square  of.  the  ordinate  at 
the  vertical  pointy  we  have  the  least  ordinate  i  which  con* 
s^quently. vanishes  when  the  square  of  the  ordinate  at  th& 
vertical  point  is  equal  to  the  appropriate  rectangle ;  the  hori- 
zontal surface  heqoming  in  this  case  an  asymptote  to  the  curve^ 
and  the  square  of  the  greatest  ordinate  being  equal  to  twice 
the  appropriate  rectangle^  and  the  greatest ^  ordinate  t^ 
twice  the  diameter  qf  the  corresponding  circle  ofcurvfUure: 

SQf 
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go  that,  ^  we  suppose  a  circle  to  be  described^  having 
this  ordinate  Jot  a  diameter^  the  chord  of  the  angular  ele- 
Ration  in  this  circle  will  be  ahoays  equal  to  the  ordinate  at 
each  point  J  and  the  ordinate  will  vary  as  the  sine  of  half 
the  angle  of  eleoation,  whenever  the  curve  has  an  asymptote. 
Mr.  Fuss  has  demonstrated,  in  the  third  volume  of  the 
^cta  PetropolitariMy  some  properties  of  the  arch  of  equi* 
librium  under.the  pressure  of  a  fluid,  which  is  the  same 
as  one  species  of  the  ^curves  here  considered.  The  se? 
rifss  given  by^Euler  in  the  second  part  of  the  same 
Tohime,  for  the  els^stiq  ci^rv^,  may  also  be  applied  (q 
these  curves, 

jy .  ^ppUcfition  tQ  the  Elevation  of  particular  Fluids^ 

The  simplest  phenomena,  which  afford  us  data  for 
determining  the  fundaKQental  properties  of  the  super- 
6cial  cohesion   of  fluids,    are  their  elevation  and  de? 
pression   between  plates   and   in    capillary  tubes,    an^d 
their  adhesion  to  the  surfaces  of  solids  which  are  raised 
in.  a  horizontal  situation  to  a  certain  height  above  the 
general  surface  of  the  fluids.     When  the  distance  of  a 
pair  of  plates,  or  the  diameter  of  a  tube,  is  very  minute, 
the  curvature  may  be  considered  as  uniform,  and  the 
appropriate  rectangle  may  readily  be  deduced  from  the 
elevation,  recollecting  that  the  curvature  in  a  capillary 
tube  is  double,  and  the  height  therefore  twice  as  great 
as  between  two  plates.     In  the  case  of  the  elevation  of 
a  fluid  in  contact  with  a  horizontal  surface,  the  ordi? 
Date  may  be  deterttiined  from  the  weight  required  to 
produce  a  separation  i  and  the  appropriate   rectangle 
may  be  found  in  this  manner  also,  the  angle  of  contact 
being   properly  considered,  in  this  as  well  as   in  the 
former  case.     It  will  appear  that  these  experiments  by 
no  mean9'ei;bibit  an  immediate  measure  of  the  mutual 
*  l^ttractioi> 
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attraction  of  the  solid  and  fluid,  as  some  aathors  -  baro 
supposed. 

Sir  Isaac  Newton  asserts,  in  bis  Queriesy  that  water 
ascends  between  two  plates  of  glass  at  the  distance  of 
one  hundredth  of  an  inch,  to  the  height  of  about  one 
inch  >  the  product  of  the  distance  and  the  height  being 
about  .10;  bgt  this  appears  to  be  much  too  little.     In 
(he  best  experiment  of  Musscbenbroeki  \/ith  a  tube, 
lialf  of  the  product  was  .0196 ;  in  several  of  Whitbrecbt^ 
apparently  very  accurate,  .0214*     In  Monge's  experi- 
ments on  plates,  the  product  was  2.6  or  2.1  lines,  about 
.0210.     Mr.  Atwood  says  that  for  tube^,  the  product  is 
•O53O9  half  of  which  is   .0265.      Until  more  accurate' 
experiments  shall  have  been  made,  we  may  be'  c6n« 
tented  to  assume  .p2  for  the  rectangle  appropriate  to 
water,  and  .p4  for  the  product  of  the  height  in  a  tube 
by  its  bore,     Uence,  when  the  curve  becomes  infinite, « 
jUs  greatest  ordinate  is  .2,  ^nfl  the  height  of  the  vertical 
portion,  ox  the  height  of  ascent  against  a  single  vertic^ 
plan^  .14,  pr  nearly  one-seventh  of  an  inch. , 

Now  when  a  horizontal  surface  is  raised  fropa  a  vessel 
of  water,  the  surfftce  of  the  water  is  forpaed  into  a  lin^ 
tearia,  to  which  the  solid  is  a  tangent  at  its  highest 
point,  and  if  the  spiid  be  still  further  raised,  the  W^ter' 
will  separate :  the  'surface  of  the  water,  being  hofi^ 
i^ontal  at  the  point  of  contact,  canno(  add  to  tbp  weight 
tending  to  depress  the  solid,  which  is  therefor^  simply 
the  hydrostatic  pressure  of  a  ppluinn  of  waiter  equal  in 
height  to  the  elevation,  in  this  case  one-fifth  of  an  inch, 
^nd  standing  on  the  given  surface.  The  weight  of  suclii 
^  column  Will  be  50|  grains  for  each  square  inch;  and 
in  Taylor^s  well-known  experiment  the  weight  require4 
was  50  grains.  But  when  the  solid  employed  is  smal|^ 
the  curvature  of  the  horizontal  section  of  the  water, 

which 
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4rhich  is  convex  externally^  will  teiw}  to  coufileract  the 
vertical  carvature,  and  to  diaiinish  ttie  height  of  veptt^ 
r»Uoii;  thus^ifa  disc  of  an  inch  in  diameler  were  em* 
ployed^  the  curvature  in  this  direction  ^ould '  perhaps 
l>e  equivalent  to  the  pressure  of  about  one-handtedth 
of  an  inch,  and  might  reduce  the  height  from  .2  to 
about  *  19,  and  the  weight  in  the  same  proportion* 
There  is  however  as  great  a  diversity  in  the  results  of 
different  experiments  on  the  force  required  to  elevate 
a- solid  from  the  surface  of  a  fluid,  as  in  those  of  the 
experiments  in  capillary  tubes  :  and  indeed  the  sources 
of  error  appear  to  be  here  more  numerous.  Mr.  Achard 
found  that  a  disc  of  glass,  1 1  inch  French  in  diameter, 
',  xequired  at  69*  of  Fahrenheit,  a  weight  of  91  French 
grains  to  raise  it  from  the  surface  of  water ;  tliis  is  only 
37  English  grains  for  each  square  inch ;  at  44|*  the 
force  was  ^  greater,  or  39|  grains;  the  difference 
being  -j^r  ^^'  ^^^^  degree  of  Fahrenheit  It  might  be 
inferred  frpm  these  experiments,  that  the  height  of  as* 
cent  in  a  tube  of  a  given  bore,  which  varies  iit  the 
duplicate  ratio  of  the  height  of  adhesion,  is  diminisked 
about  -rr^  for  every  degree- of  Fahrenheit  that  the  tem^. 
penrture  is  raised  above  50* ;  there  was  however  pro^ 
bably  some  considerable  source  of  error  in  Achard^s  ez« 
perimeats,  for  I  find  that  this  diminution  does  not  eic« 
eeed-Tf^^xr  ^^^  experimenta  of  Mr.  Dutour  make  the 
quantity  of  water  raised  equal  to  44.1  grains  for  each 
square  inch.  Mr,  Achard  found  the  force  of  adhesion 
of  fiuipburic  add  to  glass,  at  6d«  of  Fahrenheit,  1.26,  that 
of  water  being  1,  hence  the  height  was  as  .69  to  1,  and 
its  square  as  .47  to  1,  which  is  the  corresponding  pro- 
portion for  the  ascent  of  the  acid  in  a  capillary  tube^ 
and  wliicb  doea  not  very  materially  differ  from  the  pro- 
portion of  .S95  to  1,  assigned  by 'Barruel  for  this  ascent, 

'  Vol.  VIL^— Seconp  Series,       £      Musscheobroek 
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Musscbeobroek  found  it  .8  to  1,  but  his  acid  was  pro^ 
hably  weak.  For  alcohol  the  adhesion  was  as  .593, 
-  the  height  as  .715^  and  its  square  as  .510 :  the  observed 
proportion  in  a  tube,  according  lo  dn  experiment  of 
Musa^benbroek,  was  about  .550,  according  to  Carr6  from 
•400  to  .440.  The  experiments  of  sulphuric  ether  do  not 
agree  quite  so  well,  but  its  quaKty  is  liable  to  very  con-r 
siderable  variations.  Dutour  found  the  adhesion  of  air 
<(ohol  that  of  water  being  1  • 

With  respect  to  mercury,  it  has  been  shown  by  Prp«s 
fessor  Casbois  of  Metz,  and  by  others,  that  its  depression 
in  tubes  of  glass  depends  on  the  imperfection  of  the  coa-r 

.  taci:>  and  that  when  it  bad  been  boiled  in  the  tube 
qften  enough  ^o  expel  all  foreign  particles,  the  surface 
may  even  become  concfive  instead  of « convex,  and  tb^ 
depression  be  qonvertedinto  an  elevation.  .  Bat  in  bar 
rometers^  constructed  according  to  the  usual,  methods^ 
the  angle  of  the  ipercury  will  be  found  to  differ  little 
from  140<' ;  and  in  other  experiments,  when  proper  pre* 
cautiops  are. taken,  the' inclination  will  be  nearly  the 

":  s^me.  The  determination  of  this  angle  is  necessary  for 
filling  the.  appropriate  rectangle  for  the  curvature  of 
the  surface,  of  .mercury,  together  with  the  observations 

'  of  the  quantity  of  depression  in  tubes  of  a  given  dia- 
meiter.  :  The  table  published  by  Mr.  Cavendish  frooa 
the  experiments  of  his  father.  Lord  Charles  Caven- 
dish, appears  to  be  best  suited  for  this  .  purpose.  I 
have,  constructed  a  diagram,  according  to  the  principles 
already  laid  down,  for  each  case,  and  I  .find  that  the 
rectangle  which  agrees  best  with  the-phenomena  is  .01. 
Xhe  mean  depression  is  always  .015,  divided  by  the 
.diameter  of  the  tube :  and  in  tubes  less  than  half  an  inch 
in  diameter,  the  curve  is  very  nearly  elliptic^  and  the 
central  depression  in  the  tube  of  a. barometer  may  be 

found 
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fetind  .by  deducting  from  tbe  corresponding  mean  de- 
pression the  square  root  of  one-thousandth  part  of  its 
diameter.  There  is  reason  to  suspect  a  slight  inac- 
curacy towards  the  middle  of  Lord  Cavendish's  Table^ 
from  a  comparison  with  tbe  calculated  mean  depression^ 
as  well  as  from  the  results  of  tbe  mechanical  construe- 
tipn.  Tbe  ellipsis  approaching  .nearest  to  the  curve 
may  be  determined  by  the  solution  of  a  biquadratic 
equation. 
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■  Tfae  square  root  of  the  rectangle  .Ol^  or  .1,  is  ;ti»& 
ordiiufete  where  the  curve  would  beccHiie  Tertical  if  it 
were  continaed;  but  in  order  to  find  tfae  height  at 
whtoh  it  adheres  to  a  -viertical  surfaee^  we  must  dimtifisfa: ' 
this  ordtamte  in  the  proportion  of  the  sine  of  2.5''.  to 
the  sine  of  '^5%  ankl  it  will  become  .06,  lot  the  actaal 
depvession  in  this  case.     The  elevation  of  ^e  mercury 
that  adheres  to  the  lower  horizontal  surface^  of  a  piece 
of  glassy  and  the  thickness  at  which  a  quantity  *of  iiief*> 
cury  will  stand  when  spread  out  on  glass^  supposing 
the  angle  of  contact  still  140%  are  found,  by  taking 
the  proportion  of  the  sines  of  20^  and  of  70""  to  the 
sine  of  45%  and  are  therefore  .0484  and  ;1330  respec* 
tireJy.     If,  instead  of  glass,  we  employed  any  surface 
capable  of  b^g  wetted  by  mercury,  the  height  of  ele-» 
vation  would   be  .141^  and  this  is  the:  limit  of  the 
thickness  of  a  wide  sur&ce  of  mercury  supported  by  a 
substance  wboliy  incapable  of. attracting  it. .  Now  the 
hydrostatic  pressure  of  a  column  of  mercury  .0484  in 
thickness  on  a  disc  of  one  inch  diameter  would  be  131 
grains;  to  this  the  surrounding  elevation  of  the  fluid 
will  add  aboiit  11  grains  for  each  inch  of  the  circum- 
ference, with  some  deduction  for  tfae  eiFect  of  the  con- 
trary curvature   of  the  horizontal  section,  tending  to 
diminish  the  height;  and  the  apparent  cohesion  thus 
exhibited  will  be  fbout  160  grains,   which  is  a  little 
more  than  four  ^  times  as  great  as  the  sqiparent  cohe- 
sion of  glass  and  wateri     With  a  disc  1 1  lines  in  dia- 
meter Mr.  Ihitour  found  it  (94  French  grains,  which  is 
equivalent  to  152  English  grains,  instead  of  160,  for  an 
inch,  a  result  which  is  suffiicient  to  confirm  the  princi- 
ples of  the  calculation.    The  depth  of  a  quantity  of  mer- 
cury standing  on  glass  1  have  found  by  *^ctual  obser- 
vation to  agree  precisely  with  this  calculation.     Segner 
f     .  .     says 
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» 

Ucfs  that  the  d^th  uras  .1558,  both  on  glass  and  on 
paper:  the  difierenee  is  very  triflings  but.^bis  meaflure 
b  somewhat  too  great  for  glass-,  and  too  small  for 
piaper,  since  it  appears,  from  Dotour^s  experiinents,  that 
liie  attractien  of  paper  to-mercury  is  extremely  weak; 

If  a  disc  of  a.  substance  capable  of  being  wetted  by 
mercury,  an  inch  in  dianaeter^  were   raised  from  its 
surface  in  a  position  perf<ectly  horizontal,  the  aj^parent 
eobesioo  should  be  381  grains,  taking  .141  as- the  height: 
and  ibr  a  French  circular  inch,   433  grains,  or  528 
French  grains.     Now,  in  the  experiments  of  Morr^u, 
the  cohesion  of  a  circular,  inch  of  gold  to  the  surface  of 
■nercury  appeared  jto  be  446  grains,  of  silver  4^,  of  tin 
418,  of  lead  3^7,  of  bismuth  372,  of  zinc  204,  of  cop- 
per  142j  of  metaliic   amimony  126,   of  iron    115,  of 
cobalt  8 :  and  this  order  is  the  same  with  that  in  which 
the  metals  are  most  easily  amalgamated  with  merctrry. 
It  is  probable  that  such  an  amalgamation  actually  took 
.place  in  some  of  the  experiments,  and  affected  their 
results,  for  the  firocess  of  amalgamation  may  often  be 
observed  to  begin  almost  at  the  instant  of  contact  of 
silver  With  mercury;  and  the  want  of  perfect  horizon- 
tality  appears  in  a  slight  degree  to  have  affected  them 
all.     A  deviation  of  one-fiftieth  of  an  itich  would  be 
•ttfficient  to  have  produced  the  difference  between  446 
grains  and  S28.;  and  it  is  not  impossible  that  all  the 
differences,  as  ftur  do^vn  as  bismuth,   may  have  been 
acctdeatal.     But  if  we  suppose  the  gold  only  to  have 
been  perfectly  wetted  by  the  mercui;y,  arid  all  the  other 
Aumfaers  to  be  in  due  proportions^  we  may  6nd  the  ap- 
propriate angle  for  each  substance  by  deducting  from 
-180%  twice  the  angle  of  which  the  sine  is  to  the  radius 
*4tt  the  apparent  ci^eeion  of  each  to  446  grains ;  that  is,  for 
gold  .^for  silver  about  .97, for  tin.  9 5,  forlead,90,fi>rbis^ 

muth 
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muth  .85^  for  zinc  .46^  for  copper  .32,  for  antimony  ;29y 
for  iron  ^26^  and  for  cobalt  i02>  neglecting  the  aurround-^ 

V  ipg  elevation^  which  has  less  effect  in  proportion  as.the 
surface  employed  is  larger.    Gellert  found  thedepressiom 
of  melted  lead  in  a  tube  of  glass  multiplied  by  the  bore 
equal  to  about  .0054. 

It  would  perhaps  be  possibkl  to  pursvie  these  principle* 
so  far  as  to  determine  in  many  cases  the  circumstanjces 
under  which  a  drop  of  any  fluid  would  detach  itself  fromr 
a  given  surface.  But  it  is  sufficient  to  infer,  from  the. 
law  of  the  superficial  cohesion  of  fluids,  that  the  linear 
dimensions  of  similar  drops  depending  from  a  horizontal 
surface  must  Vary  precisely  in  the  same  ratio  as  the  heights 
of  ascent  of  the  respective  fluids  against  a  verlieal  sur^ 
face,  or  ais  the  square  root  of  the  heights  of  ascent 
in  a  given  tube;  hence  the  magnitudes  of  similar  drops 
of  difierent  fluids  must  vary  as  the  cubes  of  the  square 
roots  of  the  heights  of  ascent  in  a  tube.  I  have  mea-« 
sured  the  heights  of  ascent  of  water  and  of  diluted  spirit 
of  wine  in  the  same  tube,  and  I  found  them  nearly  aa 
100  to  64:  a  drop  of  water  falling,  from  a  large  sphei^e 
of  glass  weighed  1.8  grains,  a  drop  of  the  spirit  of 
wine  about  ,85,  instead  of  .82,  which  ;is^  nearly -the 
weight  that  would  be  inferred  from  the  eon^id^ratioa 
of  the  heights  of  ascent,   combined  with  that  of  the 

_  specific  gravities.  We  m^y  form  a  conjecture  respect^ 
ing  the  probable  magnitude  of  a  drop  by  inquiring 
what  must  be  the  circumference  of  the  fluid,  tJiat  WQuld 
support, by  its  cohesion  the  weight  of  a  hemisphere 
depending  from  it :  this  must  be  the  same  as  tjiat  af 
a  tube,  in  which  the  fluid  would  rise  to  the  height  of 
One-third  of  itSx  diameter;  and  the  square  of  the  dia- 
meter must  be  three  times  as  great  as  the  appropriate 
product;  or,  for  water  .12;  whence  t^e.  disimeter  would 

be 
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be  .35,,  or  a  little   more  than  one-third  of  an  inch, 
and  the.  weight  of  the  hemisphere  would  be  2.8  grains, 
if    more  water   were  added   internally,    the  cohesion 
would  be  overcome,  and  -  the    drop  would  no  longel 
be  suspended,  but  it  is  not  easy  to  calculate    what 
precise    quantity   of  *  water  would  be  separated  with 
it     The  form  of  a  bubble  of  air  rising  in   water  is 
determined  by  the  cohesion  of  th^   internal' surface 
of  the  water,  exactly  in  the  same  manner  as  'the  form 
of  a  drop  of  water  in  the  air.     The  delay  of  a  bub- 
ble of  air  at  the  bottom  of  a  vessel  appears  to   be 
occasioned  by  a  deficiency  of  the  pressure  of  the  water 
between   the   air   and   the    vessel;   it  is    nearly  ana- 
logous to  the  experiment  of  making  a  piece  of  wood 
remain   immersed   in  water,  when    perfectly  in    con- 
tact with  the  bottom  of  the  vessel  containing  it*    Thii^ 
experiment  succeeds  however  far  more  readily  with  mer- 
cury, since  the  capillary  cohesion  of  the  mercury  pre- 
yeotft  its  insinuating  itself  under  the  wood. 

.       TO  BB  CONGLUDBD  IN  OUR  NEXT. 


Concerning  the  State  in  which  the  true  Sap  of  Trees  is  de^ 
posited  during  Winter.  In  a  Letter  from  Thomas  An- 
DBEW  Knight,  Esquire^  to  the  Right  Hon.  Sir  Joseph 
Banks,  Bart.  K.  B.  P.  B.  S. 

Frona  the  Philosophical  Transactions  of  the 

Royal  Society. 

XT  is  well  known  that  the  fluid,  generally  called  the 
sap  in  trees,  ascepds  in  the  spring  and^ummer  from  their 
roots,  and  that  in  the  autumn  and  winter  it  is  not,  in  any 
comiderable  quai^tityi  found  in  them;  and  I  have  ob- 
served 
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served  in  a  former  paper,  that  tfais  fluid .  rises  jvrboUj 
tjbroQgb  the  alburnum^  or  sap-wood.  9ut  Du  Haaiel  an4 
sub^equelnt  naturalists  have  proved,  that  trees  contai* 
another  kind  of  sap,  which  they  have  called  the  true,  or 
peculiar  juice,,  or  sap  of  the  pUnt.  ^  Whence  this -fluid 
originates  does  not  appear  to>  have  been  agreied  by  na* 
turalists;  but  I  have  offered  some  facls  to  prove  that  it  is 
generated  by  the  leaf  ^;  and  that  it  differs  from  the  cokpt 
mon  aqueous  sap  owing>to  cbanges.it  has  undergptieia  its 
circulation  through  that  organ :  and  I  have  contended  that 
from  this  fluid  (which  Du  Hamel  has  called  the  sue  pro^ 
pre,  and  which  I  will  call  the  true  sap)  the  ^bole  sub^ 
stance,  which  is  annually  added  to  the  tree,  is  derived. 
I  shall  endeavour  in  the  present  paper  to  prove  that  thin 
fluid,  in  an  inspissated  state,  or  some  concrete  iii#tl€r 
deposited  by  it,  exists  during  the  winter  in^he  albm^ 
num,  and  that  from  this  fluid  or  substance,  dissolved  ia 
the  ascending  aqueous  sap,  is  derived  the  matt^  which 
enters  into  the  composition  of  the  new  le»res  ia  the 
spring,  and  thus  furnishes  those  organs  which  were  not 
wanted  during  the  winter,  but  which  are  essential  to  the 
further  progress  of  vegetation. 

Few  persons  at  all  conversant  with  timber  are  ignorant 
that  the  alburnum,  or  sap-wood  of  trees,  which  arefdiled 
in  the  autumn  or  winter,  is  much  su^rior  in  qudiity  to 
^that  of  other  trees  of  thie  same  species,  ivhiob  are  raflSered 
to  stand  till  the  spring  or  sumixier:  it  isatonoe  more  firm 
and  tenacious  in  its  texture,  and  more  durable.  This  su« 
periority  in  winter-felled  wood  has  been  generally  attri- 
buted to  the  absence  of  the  sap  at  that  seaspn ; ,  but  the 
;ippearance  and  qpalities  of  the  wood  seem  more  justly  to 
warrant  the  conclusion,  that  some  substance  has  been 

5  S€s  Phil.  Trsoi.  of  l801,*FngeSSS. 
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idld^d  to^  instead  of  tHken  froiiii  it;  and  many  circuoi* 
iitances  induced  me  to  suspect  that  this  substance  isgene* 
futtcli  and  defkisitdd  ^itbio  it,  in  the  preceding  summer 
Andaatiimii. 

-'  Du  Hamel  has  reoutrkefd',  and  \%  evidently  puzzled  with 
fte  eircum^tiince^  that  treies  perspire  more  in  the  month 
^f  Augtrdty  #hen  theleaves  are  full  grown,  and  when  the 
mnnal  shoots  hate  ceased  to  elongate,  than  at  any  earlier 
f^riod  ;  aiid  we  cannot  suppdse  the  powdrs  of  vegetation 
to  be  thus  actively  eniployed,.  but  iii  the  execution  of 
wme  vi^ry  important  operation.  Bulbous  and  tiiberpus 
roots  are  almost  wholly  generat€ld  after  theleaves  and 
atemtf  of  the  plants  to  which  they  belong  have  attained 
tlieir  iiiU  gtowtb  \  and  I  have  constantly  foiind  in  my 
t>raotice  as-  a  farmer,  that  the  produce  of  my  meadows 
bas  been  immensely  increased  when  the  herbage  of  the 
pviceding  year  had  remained  to  perform  its  proper  officb 
till  the  end  of  the  aiitumn^  on  ground  which  had  been 
tsowed  early  in  the  summer;  Whenc^  I  have  been  led  to 
imagine,  that  the  leaves,  both  of  tt^es  and  herbaceous 
plants,  are  alike  employed,  during  the  latter  part  of  the 
iiummer,  in  the  preparation  of  matter  dalculat^d  to  afftrd 
food  to  the  expanding  buds  aiid  blossoms  of  the  succeed- 
ing springs  and  to  enter  into  the  composition  of  new  or- 
gans of  assimilation. 

'  If  the  pteceding  hypothesis  be  well  founded^  we  may 
expMt  to  find  that  some  change  will  gradually  take  place 
in  the  <|u&llties  of  the  aqueous  sap  of  trees  during  its  as* 
cent  in  the  spring;  aiid  that  any  given  portion  of  winter- 
feJJed  wood  will  at  the  ssLcfie  time  possess  a  greater  degfe^ 
of  specific  gravity,  and  yield  a  larger  quantity  of  extrac-' 
tive  matter^  than  the  same  quantity  of  wood  which  has 
been  felled  in  the  spring  or  in  the  early  part  of  the  sum^ 
men  To  ascertain  these  points  I  made  the  experiments, 
Vol.  Vlli — Second  Series.  F  an 
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an  account  of  which  I  have  now  the  honour  to  lay.  before 
you. 

,  As  early  in  the  last  spring  as  the  sap  had  risen  in  the 
sycamore  and  l^ircb,  I  made  incisions  into  the  tranks  o€ 
those  trees,  some  close  to  the  groun^^  and  others  at  the 
elevation  of  seven  feet,  and  I  readily  obtained  from  each 
incision  as  much  sap  as  I  wanted.  Ascertaining  the  spe* 
cific  gravity  of  the  sap  of  each  tree,  obtained  at  the  dif* 
ferent  elevations,  I  found  that  of  the  sap  of  the  sycamore, 
with  very  little  variation,  in  different  trees,  tp,be  1.004^ 
when  extracted  close  to  the  ground,  and  1.008  at.  the 
height  of  seven  feet.  The  sajp  of  the  biech  was  some- 
what lighter ;  but  the  increase  of  its  speciBe  gravity, 
at  greater  elevation,  was  comparatively  the  same. 
When  extracted  near  the  ground  the  sap  of  both  kinds 
was  almost  free  from  taste,  but  when  obtained  at  a 
greater,  height,  it  was  sensibly  sweet.  The  short ti^s 
of  the  trunks  of  the  sycamore  trees,  which  w^re  the< 
subjects  of  my  experiments,  did  not  permit  me  to  ex- 
tract  the  sap  at  a  greater  elevation  than,  seven  feet, 
except  in  one  instance,  and  in  that,  at  twelve  feet 
froQi  the  ground,  I  obtained  a  very  sweet  duid,  whose 
specific  gravity  was  1.012. 

I  conceived  it  probable,  that  if  the  sap  in  the  pre- 
ceding cases  derived  any  considerable  portion  of  its  in- 
creased specific  gravity  from  matter  previously  existing 
in  the  alburnum;  I  should  find  some  dimidolion  of 
its  weight,  when  it  had  continued  to  flow  some  days 
from  the  same  incision,  because  the  alburnum  in  the 
vicinity  of  that  incision  would,  under  such  circumstances, 
have  become  in  some  degree  exhausted :  and  on  com- 
pacing  the  specific  gravity  of  the  sap  which  had  flowed 
from  a  recent  and  an  old  incision,  I  found  that  from 
the  old  to  be  reduced  to  1.002,  and  that  from  the  recent 

one 
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one  to  remain  1.00*,  as  in  tire  preceding  cases,  the 
incision  being  made  close  to  the  ground.  Wherever  ex- 
tracted^ whether  close  to  the  ground,  or  at  some  dis- 
tance from  it,  the  sap,  always  appeared  to  contain  a  large 
portion  of  air.  * 

In  the  experiments  to  discover  the  variation  in  the 
specific  gravity  of  the  alburnum  of  trees  at  different 

'  sea^ns,  some  obstacles  to  the  attainment  of  any  very 
accurate  results  presented  themselves.  The  w6od  of 
different  trees  of  the  same  species,  and  growing  in  the 
same 'soil,  or  that  taken  from  difitfrent  parts  of  the 
same  tree,  possesses  different  degrees  of  solidity;  and 
the  weight  of  every  part  of '  the- alburnum  appears 
to  increase  with  its  age,  the  external  layers  being 
the  lightest.  The  solidity  of  wood  varies  also  with 
the  greater  or  less  rapidity  of  its  growth.  These 
sources  of  error  might  apparently  have  been  avorded 
by  cutting  olf,  at  different  seasons,  portions  of  the 
same  trunk  or  branch :  but  the  wound  '  tbfis  madie 
might,  in  .some  degree,  have  impeded  the  due  progress 
of  the  sap  in  its  ascent,  and  the  part  below  might  have 
been  made  heavier  by  the  stagnation  of  the  sap,  and, that 
above  lighter  by  privation  of  its  prefer  quantity  of  nutri- 
ment.  The  most  eligible  method  therefore,  which  oc- 
curred to  me,  was  to  select  and  mark  in  the  winter  some 
of  the  poles  of  an  oak  coppice,  where  all  are  of  e^qual 
age,  and  where  many,  of  the  same  size,  and  growing 
with  equal  vigdur,  spring  from  the  same  stool.  One  half 
of  the  poles  which  J  marked  and  numbered  were  cut  on 
the  Slst  of  December,  1803,,  and  the  remainder  on  the 
15tb.of.the  following  May,  when  the  leaves  werenearly 
half  grown*  >  Proper  marks  were  put  to  dtstinguisb  the  \ 
winter- felled  from  the  summer-felled  poles,  the  bark' 
being  left  on  all,  and  all  beiug  placed  in  the 'same  situa* 

;  Ussrx  to  dry. 
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.  In  the  beginning  of  August  I  cul  ofF  nearly,  equal  pof^ 
tions  from  a  winter  and. sumQier-felled  pqle^  wliich  bad 
ibotb  grown  on  the  same  stool ;  and  both  pprtiops  were 
then  put  in  a  situation  where/  during  the  seven  suceeedt 
ing  weelcs^  they  were  l«;ept  very  warm  by  a  fire.  The 
summer-felled  wood  ;Wlts^  when  pujt  to  dry,- the  aios^ 
^eavy ;  but  it  evidently  coi)taif|ed  muph  more  water  than 
the  otber>  ^nd,  partly  at  least,  from  this  cause,  it  eon- 
Iracted  much  more  in  drying.  In  the  begiiining.of  Qgis 
lober  both  l^inds  appeared  to  be  perfectly  dry,  apd  I  theq 
ascertained  the  specific  gravity  of  the  winter* felled  wood 
to  be  0.679,  and  that  of  the  summer^felled  wood  to  be 
p.^Qd  \  after  eacli  badi  be^n  ii^funersed  ftyp  piiitutes  in 
water. 

This  difference  of  ten  per  pen^.  was  considerably  mere 
than  1  had  anticipated,  and  it  was  not  till.  I  bad  sbs? 
pende4  and  taken  o^  from  the  balance  each  portion^  at 
least  ten  times^  that  I  ceased  to  believe  that  some  error 
)iad  occiirred  in  the  exp^rim^nt ;  and-  indeed  I  was  notal 
)ast  satisfied  till  I  bad  ascertained  by  means  of  compsssea 
adapted  to  the  measitrement  of  solids^  that  the  winterr 
felled  fMeo^s  of  Vfi>^  jgere  miipb  l^ss  thaii  tl^  others 
ivhich  they  equalled  in  weight 

The  pieces  of  wood,  which  bad  been  the  subjects  of 
these  experimeDts,  Wf  rf  again  :pui  to  dry,  with  otbei' 
pieces  of  the  same  poles,  and  I  yesteitlay  aacertaii^ed  Ae 
apecific  gravity  of  both  wifh  scarcely  any  variation  ia^he 
result,  Put  when  J  omitted  the  medullar  and  parts  adr 
jacent  to  it,  and  used  the  layers  of  wood  which  bad  beeii 
mote  recently  formedji  I  found  the  specific  gravkyof  the 
winter*felled  wood  to  be  only  Q.5£|3,  and  that  of  the  sqm- 
mer-felled  to  be  Q.533 1  and  trying  the san^  experiment 
with  similar  pieces  of  wood,  bilt  taken  from  polea  wbieh 
}&ad  ^rowD  on  a  c|iffierent stool,  the  specific  £;rayity  of  the' 
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fvioler- felled  wood  was  p. 5  $8,  and  that  of  the  «uamier- 
lelled  0.534. 

It  i»  evident  that  the  whole  of  the  preceding  difference 
jn  the^paeific  gravity  of  the  winter  and  sucnmer-feUed 
Mfood  might  have  arisen  from  a  greater  degree  of  coor 
fraction  in  the  former  kind)  whilst  drying;  I  therefore 
projceeded  to  asoeriaia  whether  any  given  portion  of  it| 
by  weighty  would  afford  a  greater  quantity  of  extractive 
flaatter,  when  steeped,  in  water.  Having  tlierefore  re-r 
duced  to  small  fragqiients  lOQO  grains  of  each  l^iad, 
I  pouried  on  each  portion  siic  ounces  of  hoiting  water; 
lind  at  the  end  of  twenty -four  hours,  when  th^  tempera-- ' 
iture  of  the  wati^rfaad  sunk  to  6Ql^j  I  found  that  the  wim* 
fcer-£dled  wood  had  communicated  a  much  deeper  colour 
to  the  w^ter  in  which  it  bad  been  infused,  and  bad  raised 
|la  specific  gravity  to  1.0O2.  The  specific  gravity  of  the 
water  ip  which  the  |pmmer^ felled  wood  bad^  in  the  same 
maoner,  been  infused  was  1«001.  The  wood  in  all  the 
preceding  cases  was  taken  from  the  upper  parts  of  the 
poles,  about  eight  feet  from  the  ground.  * 

Having  obi|erved>  in  the  preceding  experiments,  that 
ibe  sap  of  the  sycamore  became  specifically  lighter  when 
it  b^d  continued  to  flow  during  several  days  from  the 
same  incision,  I  concluded  that  the  alburnum  in  the  vici- 
nity of  such  incision  bad  b^en  deprived  of  a  larger  por*  • 
tion  of  its  concrete  or  inspissated  sap  th^n  in  other  parts 
of  the  saipe  tree:  and  I  therefore  suspected  that  I  should 
find  similar  effects  to  have  been  produced  by  the  young 
annual  shoots  and  leaves;  and  that  ^ny  given  weight  of 
the  a^bamtim  i|i  their  vicinity  would  be  found  to  contain 
les9  extractive  matter  than  an  equal  portion  taken  from 
"^  lower  parts  of  the  same  pole^  where  no  annual  shoots  . 
pr  Reaves  bad  been  produced. 
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No  information  could  in  this  case  be  derived  fronv  the 
difference  in  the  specific  gravity  of  the  wood  ;  because 
the  substance  of  every  tree  is  most  dense  and  solid  in  the 
lower  parts  of  its  trunk:  and  I  could  on  this  account 
judge  only  from  <he  quantity  of  extractive  matter  which 
equal  portions  of  the  two  kinds  of  wood  would  affbrd. 
Having  therefore  reduced  to  pieces  several  equal  poHions 
of  wood  taken  from  different  parts  of  the  same  poles, 
which  had  been  felled  in  May,  I  poured  on  each  portion 
an  equal  quantity  of  boiling  water,  which  I  suffered  to 
remain  twenty  hours,  as  in  the  preceding,  experimtots : 
and  I  then  found  ,that  in  some  instances  the  wood  from 
the  lower,  and  in  others  that  from  the  upper  parts  of  the 
poles,  had  given  to  the  water  the  deepest  colour  and 
greatest  degree  of  specific  gravity;  but  that  all  bad  af« 
forded  much  extractive  n^atter,  though  in  every  instancy 
the  quantity  yielded  was  much  le^  tlian  I  had,  in  all 
cases,  found  in  similar  infusions  of  winter-felled  wood* 

It  appears,  therefore,  that  the  reservoir  of  matter  de<- 
posited  in  the  alburnum  is  not  wholly  exhausted  in  .th^ 
succeeding  spring :  and  hence  we  are  able  to  account  for 
the  several  successions  of  leaves  and  buds  which  trees  are 
capable  of  producing  when  those  previously  protruded 
have  been, destroyed  by  insects,  or  other  causes;  and  for 
the  extremely  luxuriant  shoots,  which  often  spring  from 
the  trunks  of  trees,  whose  branches  bavi»  been  long  in  a 
state  of  decay. 

I  have  also  some  reasons  to  believe,  that  the  matter  de^. 
posited  in  the  alburnum  remains  unemployed  in  some 
cases  during  several  successive  year^:  it  does  not  appear 
probable  that  it  can  be  all  employed  by  trees  which,  after 
having  been  transplanted,  produce  very  few  leaves,  or 
by  those  which  produce  neither  blossoms  nor  fruit.  «  lo 
snaking  experiments  in  1802,  to  ascertain  the  manner  in 
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wVich.  the  buds  of  trees  are  reproducedy  I  cut  ofFinthe 
winter  all  the  branches  of  a  very  large  old  pear-tree,  at  a 
smaH  distance  from  the  trunk;  and  I  pared  off,- at  the 
same  time,  the  whole  of  the  lifeless  external  bark.  The 
age  of  this  tree,  I  have  good  reasons  to  believe,  some*" 
what  exceeded  two  centuries:  its  extremities  were  gene- 
rally  dead;  and  it  afforded  few  leaves,  and  no  fruit;  and 
I  bad  long  expected  every  successive  year  to  terminate  its 
existence.  After  being  deprived  of  its  external  bark,  and 
of  all  its  buds,  no  marks  of  vegetation  appeared  in  the 
succeeding  spring,  or  early  part  of  the  summer:  but  in 
the  beginning  of  July  numerous  buds  penetrated  through 
the  bark  in  every  part,  many  leaves  of  large  size  every 
where  appeared,  and  in  the  autumn  every  part  wa^  covered 
with  very  vigorous  shoots,  exceeding,  in  the  aggregate, 
two  feet  in  length.  The  nun)ber  of  leaves  which  in  tbi» 
case  sprang  at  once  from  the  trunk  and  branches  appeared 
to  me  greatly  to  exceed  the  whole  of  those  which. the 
tree  had  borne  in  fhe  three  preceding  seasons;  and  I  can* 
not  believe  that  the  matter  which  composed  these  buds 
and  leaves  could  have  been  wholly  prepared  by  the  feeble 
vegetation  and  scanty  foliage  of  the  preceding  year. 

But  whether  the  substance  which  is  found  ^n  the  albur^ 
num  of  wint!er*felled  trees,  and  which  disappears  in  part 
in  the  spring  and  ea^rly  part  of  the  summer,  be  generated 
in  one  or  in  several  preceding  yiears,  there  seerti  to  be 
strong  grounds  of  probability,  that  this  substance  enters 
into  the  composition  of  the  leaf:  for  we  have  abCindant 
reason  to  .believe  that  this  organ  is  the  principal  agent  of 
assimilation ;  and  scarcely  any  thing  can  be  more  con- 
trary to  every  conclusion  we  should  draw  from  analogical 
reasoning  and  comparison  of  the  vegetable  with  the  ani-« 
mal  economy,  er  in  itself  more  improbable,  than  that  the 
leaf^  or  af)y  other  organ^  should  singly  prepare  and  assi- 
milate 
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milate  immediately  from  the  crude  aqueouls  AipyXthi^ 
matter  which  composes  itself. 

It  has  been  conitenlded  *  ib&t  thebiids  themselves  eonfii 
tuin  the  nutriment  necessary  for  the  niinut^  dnfolding 
leaves :  btit  trees  possess  a  povirer  to  reproduce  their  bud»^ 
and  fhe  matter  necessary  to  form  these  biitds  mnsi  e¥i« 
dently.be  derived  from  somie  other  Source ;  nor  does  it 
appear  probable  that  the  young  leaves  very  soon  enter  on 
this  office  i  for  the  experiments  of  Ingeiiboaz  pro^e  ihat 
their  action  on  the^  air  which  surrounds  them  is  Very  es-^ 
sentially  different  from  that  of  full  grown  leases.  It  k 
true  that  buds  in  many  instances  will  vegetste,  and-prd-^ 
duce  treed,'  when  a  very  small  portion  only  of  alburnum 
remains  attached  io  them ;  but  the  first  efFolts  df  vegeta« 
tion  ill  such  buds  are  much -more  feebie  than  in  others  to 
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which  a  larger  quantity  of  alburnum  is  atttacbed,  and 
therefore  we  have,  in  this  case^  no  grounds  to  sAppose^ 
that  the  leaves  derive  their  firtt  nutriment  from  the  cruder 
sap. 

It  is  also  generally  admitted,  fif'oni  the  e'±pertniedts  of 
Bonnet  and  Du  Hamel,  which  I  have  repeated  with  ther* 
same  result^  that  in  the  cotyledons  of  the  seed  is  depo- 
sited a  quantity  of  nutriment  for  the  bud,  which  every 
seed  contains;  and  though  no  vessels  can  be  tracedf 
which  lead  immediately  from  the  cotyledons  to;  tbe  bud 
or  plumula,  it  is  not  difficult  to  point  out  a  more  cfrcait*^ 
ous  passage,  which  is  perfectly  similar  to  that  through 
which  I  conceive  the  sap  to  be  carried  from  the  leaves  to 
the  buds,  in  tbe  subsequent  growth  of  the  tree  ^  and  I  ant- 
in  possession  of  many  facts  to  prove  that  seediingtrees^ 
in  the  first  stage  of  their  existence,  depend  entirely  Wk- 
the  nutriment  liSbrded  by  the  co^ledons;  and  that  they^ 
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k)r6  greatly  ifijured,  and  in  many  iostaoces  killed,  by  be^^ 
ing  put  to  vegetate  in  rich  mould. 

We  have  much  more  decisive  evidence  that  bulbous 
femd  tuberous  rooted  plants  contain  the  matter  within 
themselves  which  subsequently  composes  their  leaves  ( 
for  we  see  them  vegetate  €ven  in  dry  rooms^  on  the  ap- 
proach of  spring  ;  and  many  buIbous->rooted  plants  pro-> 
duce  their  leaves  and  flowers  with  nearly  the  same  vigour 
by  the  application  of  water  only,  as  they  do  when  grow- 
ing in  the  best  moulds  But  the  water  in  this  case,  pro-^ 
vided  that  it  be  perfectly  pure,  probably  affords  little  or 
no  food  to  the  plant,  and  acts  only  by  dissolving  the  mat-^ 
ter  prepared  and  deposited  in  the  preceding  year;  and 
faence  the  toot  becomes  exhausted  and  spoiled :  and  Has- 
aenfratz  found  that  the  leaves  aqd  flowers  and  roots  of 
such  plants  afforded  no  more  carbon  than  he  had  proved 
to  exist  in  bulbous  roots  of  the  same  weight,  whose  leaves 
and  flowers  had  never  expanded » 

As  the  leaves  and  flowers  of  the  hyacinth,  in  the  pre- 
ceding case,  derived  their  matter  from  the  bulb,  it  ap- 
pears extremely  probable  that  the  blossoms  of  trees  re* 
ceive  their  nutriment  from  the  alburnum,  particularly  as 
the  blossoms  of  many  species  precede  their  leaves  i  and, 
as  the  roots  of  plants  become  weakened  and  apparently 
exhausted,  when  they  have  afforded  nutriment  to  a  crop 
of  seed,  we  may  suspect  that  a  tree,  which  has  borne 
much  fruit  in  one  season,  becomes  in  a  similar  way  ex- 
hausted, and  incapable  of  affording  proper  nutriment  to 
a  crop  in  the  succeeding  yean  And  I  am  much  inclined 
to  believe  that  were  the  wood  of  a  tree  in  this  state  accu« 
rately  weighed,  it  would  be  found  specifically  lighter 
than  that  of'  a  similar  tree,  which  had  not  afforded 
nutriment  to  fruit  or  blossoms  in  the  preceding  year  br 
years. 
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If  it  be  admitted,  that  the  substance  which  entefrs  into 
the  composition  of  the  first  leaves  in  the  spring  is  de- 
rived from  matter  which  ha;i  undergone  some  previous 
preparation  within  the  plant,  (and  1  am  at  a  loss  to  con- 
ceive on  what  grounds  this  can  be  denied,  in  bulbous  and 
tuberous  rooted  plants  at  least,)  it  must  also  be  admitted 
that  the  leaves  which  are  generated  in  the  summer  derive 
-their  substance  from  a  similar  source ;  and  this  cannot  be 
conceded  without  a  direct  admission  of  the  existence  of 
regetable  circulation,  which  is  denied  by  so  many  emi- 
nent naturalists.  I  have  not,  however,  found  in  their 
writings  a  single  fetct  to  disprove  its  existence,  nor  any 
great  weight  in  their  arguments,  except  those  drawn 
from  two  important  errors  in  the  admirable  works  of 
Hale^  and  Du  Hamel,  which  I  have  noticed  in  a  former 
memoir.  I  shall  therefore  proceed  to  point  out  the  chan- 
nels through  which  I  conceive  the  circulating,  fluids  to 
pass* 

When  a  seed  is  deposited  in  the  ground,  or  otherwise 
exposed  to  a  proper  degree  of  heat  and  moisture,  and 
exposure  to  air,  water  is  absorbed  by  the  cotyledons,  and 
the  young  radicle  or  r6ot  is  emitted.  At  this  period, 
-  and  in  every  subsequent  stage  of  the  growth  of  the  root^ 
it  increases  in  length  by  the  addition  of  new  parts  to  its 
apex,  or  point,  and  not  by  any  general  distension  of  its 
vessels  and  fibres;  and  the  experiments  of  Bonnet  and 
Du  Hamel  leave  little  grounds  of  doubt,  but  that  the  new 
matter  which  is  added  to  the  point  of  the  root  descends 
from  the  cqtyledbns.  The  first  motion  therefore  of  the 
fluids  in  plants  is  downwards,  towards  the  point  of  the 
root;  and  the  vessels  which  appear  to  carry  them  are  of  * 
the  same  kind  with  those  v^hich  are  subsequently  found  in 
the  barky  where  I  have,  on  a  former  occasion,  endea- 
voured to  prove  that  they  execute  the  same  office. 

In 
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In  the  last  spring  I  e^utmined  almost  every  day  the 
progressive  changes  which  take  place  in  the  radicle  emit-' 
ted  by  the  horse  chesncrt :  I  found  it,  at  its  first  existence^ 
aiid  until  it  was  some  weeks  old,  to  be  incapable  of  ab^ 
sorbing  coloured  infusions,  when  its  point  was  taken  off, 
and  I  was  totally  unable  to  discover  any  alburnous  tubes, 
through  which  the  sap  absorbed  horn  the  groundi  in  the 
subsequent  growth  of  the  tree,  ascends:  but  when  the 
roots  were  considerably  elongated,  alburnous  tubes  form- 
ed; and  as  soon  as  they  bad  acquired  some  degree  of' 
firmness  in  their  ponsistence,  they  appeared  to  enter  on 
their  office  of  carrying  up  the  aqueous  sap»  and  tlie  leaves . 
of  the  plumula  then,  and  not  sooner,  expanded, 

The  leaf  contains  at  least  three  kinds  pf  tubes.;  the  first . 
18  what,  in  a  former  paper,  I  have  called  the  central  ves- 
sel, through  which  the  aqueous  sap  appears  to  be  car- 
ried,  and  tfaroMgh  which  coloured  infusions  readily  pass, 
from  the  alburnous  tubes  into  the  leaf  stalk.  These  ves- 
sels are  alw9.ys  accpcpp^nied  by  spiral  tubes,  which  do  not 
appear  to  carry  any  liquid;  butjthere  is  another  vessel* 
which  appears  to  take, its  origin  from  the  leaf,  and  which 
descends  down  the  internal  bark,  and  contains  the  true 
or  prepared  sap.  When  the  leaf  has  attained  iu  proper 
growth,  it  seeoui  to  perform  precisely  the  office  o£  the 
cotyledon;  but  being  exposed  to  the  air,  and  without  the 
same  means  to  acquire^  ,or  iti^t  sul^staqce  to  retain  mois- 
ture, it  is  fed  by  the  alburnous  tubes  and  central  vessels. 
The  true  sap  now  appears  to  be  discharged  frodi  the  leaf^ 
as  it  was  previously  from  the  co|;yledoi),  intp  the.  vessels 
of  the  bark,  and  to  be  emplpyed  in  the  forrftiation  of  new 
alburnous  tubes  between  the  base  of  the  leaf  and- the  root. 
From  these  alburnous  tubes  spring,  other  .central  vessels 
and  spiral  tubes^  which  enter  into,  and  possibly  ,give^x- 
istenee  to,  other  leaves ;  and  thus,  by  a  repetition  of  the 
MUnei^roceas,  the  youog  (ree  pr.  ^^l]^^^  ^l^P<^  continues  to 
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acquire  new  parts,  which  apparently  are  formed  from  the 
ascending  aqueous  sap.  • 

But  it  has  been  proved  by  Du  Ha,mel^that  a  fluid,  si« 
inilar  to  that  which  is  found  in  the  true  sap  vessels  of  the 
bark,  exists  also  in  the  alburnum,  and  this  fluid  is  ex* 
tremely  obvious  in  the  fig,  and  other  trees,  whose  true 
sap  is  white,  or  coloured.     The  vessels  which  contain  this 
fluid  in  the  alburnum  are  in  contact  with  those  which 
carry  up  the  aqueous  sap;  and  it  does  not  appeatr  proba- 
ble that,  in  a  body  so  porous  as  wood,  fluids  so  near  each 
other  should  remain  wholly  unmixed.     I  must  therefore 
conclude,  that  when  the  true  sap  has  been  delivered  froai 
the  cotyledon  or  leaf  into  the  returning,  or  true  sap  ves- 
sels of  the  i^ark,  one  portion  of  it  secretes  through  the 
external  cellular,  or  more  probably  glandular  substance  ' 
of  the  bark,  and  generates  a  new  epidermis,  where  that 
is  to  be  formed;  and  that  the  other  portion  of  it  secretes 
through  the  internal  glandular  substance  of  the  bark, 
where  one  part  of  it  produces  the  new  layer  of  wood,  and 
the  remainder  enters  the  pores  of  the  wood  already  form- 
ed, and  subsequently  mingles  with  the  ascending  aqueous 
sap;  which  thus  becomes  capable  of  affording  the  matter 
necessary  to  forili  new  buds  and  leaves. 

It  has  been  proved,  in  the  preceding  experiments  on 
the  ascending  sap  of  the  sycamore  and  birch,  that  that 
fluid  does  not  approach  the  buds  and  unfolding  leaves  in 
the  spring,  in  the  state  in  which  it  is  absorbed  from  the 
earth :  and  therefore  we  may  conclude  that  the  fluid 
which  enters  into,  and  circulates  through  the  leaves  of 
plants,  as  the  blood  through  the  lungs  of  animals,  consists 
of  a  mixture  of  the  sap  or  blood  of  the  plant  with  matter 
more  recently  absorbed,  and  less  perfectly  assimilated. 

It  appears  probable  that  the  true  sap  undergoes  a  con* 
iiderable  change  on  its  mixture  with  the  ascending  aque- 
<)U3  sap ;  for  this  fluid  in  the  sycsoxiore  has  been  proved 

to 
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to  become  more  sensibl)'  ^weet  in  its  progress  from  the 
roots  in  the  spring,  and  the  liquid  which  (Iowa  from  the 
w(5anded  bark  of  the  same  tree*  is  also  sweet ;  but  Ihave 
never  been  able  to  detect  the  slightest  degree  of  sweet- 
ness in  decoctions  of  the  sycamore  wood  in  winter.     I  am 
therefore  inclined  to  believe  that  the  saccharine  matter 
existing  in  the  ascending  sap  is  not  immediately,    or 
wholly,  derived  from    the    fluid  which    bad    circulated 
through  the  leaf  in  the  preceding  year ;  but  that  it  isge- 
nerated  by  a  process  similar  to  that  of  the  germination  of 
9eeds9  and  that  the  same  process  is  always  going  forward 
during  the  spring  and  summer  as  long  as  the  tree  conti- 
Dues  to  generate  new  organs.     But,  towards  the  conclu« 
sion  of  the  summer,  I  conceive  that  the  true  sap  simply 
accumulates  in  tjbe  alburnum,  and  thus  adds  to  the  spe- 
cific gravity  of  winter-felled  wood,  and  increases  the 
quantity  of  its  extractive  matter. 

I  have  some  reasons  to  believe  that  the  true  sap  de^^ 
scends  through  the  alburnum  as  well  as  through  the  bark, 
:aQd  I  have  been  informed  that  if  the  bark  be  taken  from 
the  trunks  of  trees  in  the  springy  and  such  trees  be  suf- 
fered to  grow  till  the  following  winter,  the  alburnum  ac- 
quires a  great  degree  of  hardness  and  durability.     If  sub- 
sequent experimentis  prove  that  the  true  sap  descends 
through  the  alburnum,  it  will  be  easy  to  point  out  the 
cause  why  trees  continue  to  vegetate  after  ail  oommuni'- 
catiod  between  the  leaves  and  roots,  through  the  bark, 
hat-  been  intercepted  :  and  why  some  portion  of  albur- 
nous  matter  is  in  all  trees  ^  generated  below  incisions 
-throngb  the  bark, 

*  I  have  in  a  former  paper  stated  that  the  perpeodicular  shoots 

of  the  vine  form  an  exception.     I  spoke  on  the  authority  of  nurae* 

rons experiments ;  but  tbej  had  been  made  late  in  the  surafner;  and 

on  repeating  the  same  experiments  at  an  earlier  period,  1  found  the 

.  If iHlt  i9  ^onforvity  with  my  experiments  on  other  trees. 

It 
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It  was  my  .iotentiQii  this  year  to  have  troubled  you  with* 
some  observations  ou  the  reproduction  of  the  buds  and 
roots  of  trees;,  but  as  the  subject  of  the  paper,  which  I. 
have  now  the  honour  to  address  to  yoU|  appearecl  to  be 
of  n)ore  imports^npe,  I  have  deferred  those  observations  to- 
a  /uture  opportunity ;  and  I  shall  at  present  only  o.bser;ve,; 
that. I  conceive  myself  to  be  ia  possession  pf  facts  to 
prove  that  both  buds  and  roots  originate  from  the  al* 
burnous  substance  pf  plants,  and  not^  as  is,  ).  believe,  ger 
nerally  supposed^  from  thetbark. 


Description  of  an  improved  Repeating  Watch,  having  nei-m 
ther  Pinions^  PuUies^  Chain,  nor  Racks.  Invented  bif 
Mr.  J.  M.  Ej-i*iot,  Aykshury  Street, ^ ,  Clerkenpell. 

'      *  With  a  Plate.  '     -      ' 

from  the  Transactions  of  the  Society  for  the  Encou-^ 
ragement  of  Arts,  MANUFACTURts,  and  Commerce. 

\4  Bounty  of  Thirty  Guineas  pas  voted  to  Mr.  Elliot 

fan  this  Invention. 

JTI AVING  for  some  years  had  in  contemplation  repeall- 
ing watches,  and  considering  the  great  expense  in  the 
first  purchase,  and  the  continual  expense  of  repairs,  I 
was  induced  to  turn  my  thoughts  to  the  subjeiit,  in  order^ 
tif  possible,  to  reduce  them  to  a  mJiich  simplen  pHpciipley 
-and  prices  considerably  lower ;  and  from  niiOEclels  th%t  J 
')iave  frequently  made,  and  experiments  upon  theua,  J 
flatter  myself  that  I  have  made  several  useful  improve^* 
ments  thereon,  It  is  well  known,  that  rebeating  watches 
have  always  been,  and  are  at  this  time,  in  the  bands  op 
few,  and  in  such  bands  they  appear  to  me  more  for.sho^ 
'and  ornament,  than  of  any  real  use;  but  the  middling 

class 
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class  of  mankind,  to  whom  they  are  of  the  most  service, 
are  deprived  of  their  benefits.  From  motives  of  this  kind^ 
the  model,  the  result  of  my  labour,  and  one  upon  my 
last-improved  plan,  are  sent  for  the  inspection  of  the  So- 
ciety of  Arts,  and  for  the  good  of  the  public.  ^ 

The  method  of  using  the  new  repeater  is  as  follows : — 
Hold  the  watch  in  the  left  hand,  and  apply  the  finger  and 
thumb  to  the  pendant ;  and  if  it  is  required  to  repeat  the 
hour,  turn  it  to  the  right,  till  it  gives  a  full  stop.  But 
if  it  is  to  repeat  the  quarter,  turn  the  pendant  to  the 
left,  till  it  gives  a  full  stop,  as  in  winding  up  a  common 
watch. 

Id  the  last  place,  I  shall  givQ  a  comparative' view  of 
the  superiority  of  these  new  repeaters  to  the  old  ones,  for 
the  interval  of  twenty  years. 

The  expense  of  the  old  repeater,  in  the  pur- 
chase -.-     -     -.---     •^-     -     -     30     0     O 

Cleaning  at  half-a-guinea  p^year,  for  twenty 

years   --'-     -     -     -     -     -     -     -.*     JO  10    0 


Total  amount    -    -    -    £ao  lo    .0 


c£.    s,    d^ 
The  expense  of  the  new  reped.tet*  in  the  pur« 

chase  -.---------->       880 

Cleaoing  at  5^.  per  year,  for  twenty  years    -      5     0     p 


•I" 


Total  amount    ^    -     -    £.Vi     8     0 


Which  makes  a  saving  to  the  purchaser  of   c£  27     2    0 

Perhaps 


4  s       Description  6fan  improved  Mepeaiing  titatck^ 

Perhaps  it  may^be  observed  by  some  mechanical  gen-» 
tlemen^  that  the  model  under  consideration  is  not  finished 
in  so  superb  a  mariner  as  mi^ht  have  been  expected  ^.but^ 
ih  order  to  obviate  evei*y  difficulty  that  may  ariii^,  I 
shall  only  say,  that  it  is  aot  exhibited  as  a  fine  piece  of 
workmanship,  but  as  a  piece  of  mechanism;  jtnd^  a9  . 
such,  1  have  taken  the  liberty  of  laying  it  beforei  the  Se^ , 
ciety  for  the  Encouragement  of  Arts,  &c.  trusting  that 
they  will  allow  it  as  much  merit  as  it  deserves^ 

The  drawing  represents  the  repeating  watch  with  the 
last  improvement,  which  is  upon  a-much  simpler  principle 
than  the  model  deposited  with  the  Society  ;  as  I  havis 
entirely  got  rid  of  the  system  of  parts  contained  between 
the  plates.  1  need  not  expatiate  on  its  utility,  that  being 
fully  explained  in  the  drawing  annexed.  My  repeating 
movements  can  be  added  to  an  old  watch  foe  the  :»tiai  of 
three  guineas,  if  it  is  to  be  a  dumb  repeater.  With  a 
farther  addition  of  thrfee  guineas,  I  can  furnish  my  re- 
peating-work  with  a  bell  and  nes^  metal  caSesr 

Reference  to  the  Engraving' of  Mr.  ELLiot'sf  Re- 
PEATING  Watch,  Plate  III.  Figs,  l  and  2- 

Fig.  I.  I-et  A  B  represent  the  pillar-plate, -t^ik.  its  up- 
per side.  C  D  a  circle  of  steel,  moving  freely  in  the 
steel  puUies  E  F  G  H.  This  steel  wheel  is  put  in  motion 
by  means  of  a  small  wheel  rf,  fast  on  the  axis,  which  goes 
through  the  pendant,  ivhich  acts  in  the  teeth  on  tbe^UD- 
der  side  of  the  circle  represented  by  the  dotted  arch  ft. 
I,  is  the  quarter-snaiL  K,  the  minute-wheel.  The  bour^ 
wheel  may  easily  be  supposed,  therefore  requires  no  de- 
scription. L,  is  part  of  the  hour-snail,  which  is  not 
drawrt  complete,  by  reason  that  it  would  intercept  the  . 
Tiew  of  the  rack  of  the  steel  circle  at  Q.  O,  is  the  lock- 
ing 
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ing-lever.     P>  the  end  wbicb  fid^t  iip6n  the  hour-siiiu)^  to 
regulate  the  number  of  strokes  it  is  to  strike ;  »t  ibe  same 
time  the  end  Q  of  the  lever  O  locks  into  one  or  other  of 
the  notches  in  the  steel  ctrcle.    Tbestar-wbee)^  No.  1,  is 
rivetted  or  screwed  to  the  hoor-snail,  and  moved  b;  tfae 
small  arm  No.  2,  on  the  canon  pinion.  ^  M  and  N.are  tbe 
jumper  and  spring.     R  is  the  quarter- locking  lerer.     S^ 
tbe  end  that  falls  upon  tbe  quarter-snail.    T,  the  locking 
end,  which  locks  into  the  notches  h.   At  ]?{[  is  a  pin  in  the 
steel  circle,  to  which  is  booked  a  chain,  and  tbe  other 
end  of  the  barrel  V. '  This  chain,  when  tbe  pendant  is 
put  in  motion,  will  unwind  from  tbe  barrel,  and,  by  act- 
ing between  the  steel  rollers  U  W,  will  work  both  to  tbe 
right  and  left,     ik,  are  small  pallets,  on  which  are  the 
tails  of  the  hammers,  acted  upon  by  tbe  pins,  as  per 
figure ;    so  that,    at  tbe  end  of  tbe  strokes  that  have 
struck,  the  spring  in  V  will  draw  back  tbe  steel  circle, 
and  the  pins  will  pass  by  the  hammer- tail,  and  a  small . 
spring  under  /will  bring  it  into  its  proper  place. 

'  Example. 

I  bold  the  watch  in  my  left  band,  and  with  tbe  right  I 
turn  tbe  pendant  to  the  left,  to  strike  the  b^ur.  Tbe 
point  P  will  fall  on  some  part  of  the  hour-snail ;  at  the 
same  time  the  point  Q,  will  stop  the  steel  circle.  Tbe 
hammer  of  course  will  give  the  hour.  The  same  is  to  be 
understood  of  the  quarters  \  only  observe  to  turn  to  tbe 
right. 

Fig.  2  explains,  by  similar  letters,  in  another  view, 
the  same  parts  of  the  watch,  in  order  that  its  construc- 
tion may  be  more  easily  comprehended^ 
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Ejsperiments  and  Observatiofis  on  the  fining  and  clarifying 
of  WineSj  Malt  Liquors^  Kc.     By  M.  Parmentier. 

From  the  Aiynales  pfi  Chimin. 

X'HE  general  views, which  I  have  given  in  the  Annates 
de  Chimie^  *(30th  Thermidor,  year  9^  p.  113)  respecting 
the  (]ifFerent  methods  of  proceeding  for  the  clarification 
of  liquors,  and  the  influence  of  this  operation  in  Jthe 
chemical  and  pharmaceutical  arts^  induce  me  at  presei;it 
to  make  an  immediate  application  of  the  knowledge 
which  we  possess  upon  this  subject  to  domestic  economy. 
My  design  is  not  to  ejcaminei  in  detail,  all  the  dif- 
ferent processes  which  have  been  indicated  and  recom*: 
mended  for  clearing  wines.  '  I  shall  only  observe,  that, 
in  o^rder  to  unite  the  heterogeneous  particles  dispersed 
in  a  liquid  which  we  intend  to  clarify,  we  must  not 
^xpDse  ourselves  to  the  risk  of  altering  its  composition, 
a  circumstance  very  likely  to  have  occurred  when  it 
was  necessary  to  grope  one^s  way  among  the  mnlti- 
tude  of  agents  which  were  formerly  recommended  for 
this  purpose,  although  neither  their  nature  nor  their  mode 
of  operation  was  at  that  time  known.  Among  these 
I  shallmention  but  one;  namely  sand,  well  washed 
and  of  great  purity,  because  being  insoluble,  it  could 
not  communicate  any  foreign  taste  to  the  wines. ;  though, 
in  fact,  its  utility  is  confined  to  those  cases  in^which 
they  require  only  to  be  freed  frem  the  light  feculencies 
which  generally  impair  its  transparency  :  by  its  specific 
weight  it  carries  along  with  it  whatever  it  meets  in  its 
passage,  and  sinks  down  with  it  into  the  lees. 

Jt  is  chiefly  with  wine  that  great  use  is  made  of  al- 
bumen after  the  racking  from  the  lees,  and  some  days  be- 
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fore  patting  it  into  the  bottle :  in  this  case  it  is  sufficient  to 
beat  up  wbite  of  eggs  with  water,  and  to  add  them  by 
the  bung-hole^  moving  them  with  the  wine  by  agitation* 
Soon  after  this  has  been  done  a  kind  of  net-work  is 
seen  to  form  in  the  liqaor,  which,  concentrating  itself 
together,  collects  all  the  heterogeneous  matters,  ahid  car- 
ries them  along  with  it  to  the  bottom  of  the  vessel. 
A  fact  which  proves  that  the  white  wines'may  equally 

well  be  clarified  with  albumen^  is,  th&t  the  inhabitants 

♦ 

of  the  western  and  some  of  the  southern  provinces  of 
France  employ  no  other  means  for  this  operation,  and 
that,  according  to  the  returns  for  the  district  of  Bour- 
deaux,  this  town  consumes  annually,  for  that  pdrpose 
alone,  nearly  fifteen  millions  of  eggs,  whilst  in  the 
northern  departmentis  the  whites  of  eggs  are  employed 
exclusively  for  the  red  wines,  it  being  ibn^gined  that  for 
darifyihg  the  white  wines  the  use  of  fish-glue  cannot 
be  dispensed  with.  The  information  which  I  have, 
beeii  able  tONCollect  from  the  dealers  of  different  de- 
partments  has  not  yet  been  sufficient  to  explain  tome  the 
reasons  upon  which  this  distinction  is  grounded ;  and 
it  seems  even,  from  the  vague  and  unsatisfactory  answers 
which  I  have  received  to  my  inquiries,'  that  4his  prac- 
tice depends  entirely  npbn  local  custom.  We  shall  here- 
after have  occasion  to  speak  on  this  subject. 

But  i£albumen  completely  answers  its  purpose  of  cla- 
lifying  wines,  whatever  this  colour  liiay  be,  it  must, 
Kowevier  be  admitted  that  their  agent  is  not  always  ex- 
empt  from  some  inconveniencies,  and  that  notwithstand- 
ing the  precautions  which  are  generally  Recommended, 
to  use  only  fresh-laid  eggs,  to  examine  them,  to  break 
them  one  by  one  into  a  particular  vessel,  it  has  some* 
times  happened  that,  in  consequence  of  an  egg  having  been 
used  which'  had  Began  to  suffer  alteration,  the  perfume 
and  flavour  of  the  wiileshave  been  spoiled  or  destroyed. 

H  2  .  /  I  have 
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I  liav6  seen  with  a  friend  of  mine)  whose  cellar. was 
left  to  the  management  of  ckreless  domestics,  a  quantity 
of  wine  which  had  entirely  the,  flavour  of  an  egg  which, 
to  use  the  common  expression,  tastes  of  the  straw  ;  and 
bow  Common  is  it  not  to  blame  the  casks,  the  .cellar, 
the  soil,  when  wine  has  any  peculiar  flavour  which 
it  ought  tiot  to  have.  ^  This  flavour  proceeds  frequently, 
from  nothing  else  than  that  the  wine  has  been  clari6ed 
by  means  of  eggs,  among  which  there  was  a  single  spoilt 
one ;  an<l  every  one  knows  that  in  this  ^tate  it  is  able  to 
produce  a  very  disagreeable  alteration'  in  the  taste  of 
made  dishes,  pastry,  custards,  &c. 

But,  it  may^  be  replied,  this  iqconveiiience  may  always 
be  obviated  by.  taking  care  to  employ  only  fresh  eggs. 
This  indeed  may  easily  be  done  in  the^  spring  and  till 
in  the  autumn,  because  during  that  portion  of  the  year, 
all  the  eggs  generally  sold  are  tolerably  new  :  the  cotin- 
try  people  bring  them  twice  a  week  to  the  towurmarkets, 
and  it  is  only  at  the  second  laying  that  they  think  of 
hoarding  tbem  up  for  winter  provision.  .    ^ 

The  cold  seasons  are  preferred  for  bottlipg  wines,  after 
they  have  previously  been  fined :  at  such    times  fresh 
eggs  are  rare  and  consequently  very  dear,  and  those  ex«. 
posed  for  sale  arein  general  at  least  three  months  old  ; 
on  which  account    double  vigilance   must  be    used  to. 
avoid  employing  eggs  which  can  be  suspected  o^  having 
a  taste  of  the  'straw,  for  frequently  this  degree  of  al-, 
teration  does  not  become  perceptible  till  after  they  have 
been  diluted  and  mixed  with  the  liquor.  ,  ^ 

However,  it  must  be  understood  that  when .  an  egg 
is  said  to  taste  of  the  .straw,  it  is  because  this  substaQce 
is  commonly  employed   for  keeping  them ;  for  it  fre-  - 
quently   happens  that   a  spoilt  egg  breaks,    spills  and. 
diffuses  itself  in  the  ^raw,  which,  when  once  moistened, 
ferments  and  suffers   alteration:  .otherwise,  the. eggs, 

1  exposed 
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eicfnised  ioall  the  etements  of  corruption,  easily  undergo' 
alteration,  and  pass,  after  a  longer  or  shorter  space  of' 
tioie,  into  that  state  which  is  generally  designated  by-the 
term  of  having  a  taste  of  the  stsaw,  whatever  the  sub-* 
stance  may  be  in  which  they  have  been  kept. 

I  think  I  have  also  observed  that, eggs  are  not  spoiled 
merely  by  the'  loss  of  their  humidity,  which  occasions 
arepturein  the  equilibrium  of  their  constituent  prin- 
ciples, but  that  there  exists  also  another  cause  of  de- 
terioration, which  seems  to  have  been  suspected  by  the 
dealers  in  eggs ;  for  long  experience  has  taught  them, 
that  when  eggs  have  been  carried'  a  distance  of  some 
miles,  they  do  not  keep  near  so  well  as  those  which 
have  suffered  no  such  removal.  The  reason  of  this  is^ 
that  in  land-carriage  the  eggs  are  exposed  to.  concus- 
sions and  sudden  mottons. which  disorcanize  their  into*' 
rior  parts,  break  the  ramifications  of  the  vessels  by 
which  the  germ  was  attached  to  the  yolk,  and  that 
this  germ,  or  chick,  being  deprived  of  the  organs  which 
supported  its  life,  dies,  and,  becpmiug  itself  corrupted^ 
communicates  corruption  to  all  that  surrounds  it. 

When  we  consider  that  the  fecundated  germ  may, 
wkhout  experiencing  any  preternatural  accident,  die, 
and  that  it  is  dead  when  kept  beyond  the  period  pro- 
per fot  incubation ;  that  frequently  a  clap  of  thunder 
is  sufficient  to  destroy  the  germ  .in  fresh  eggs,  a^nd  it 
is  known  that  this  meteor  produces  a  similar  effect  .upon 
the  embryos  of  eggs. under  incubation;  can  it* appear 
improbable  that  the  same  circumstance  should  take  place 
wi^  those  that  are  kept  in  the  stores  ?  and  it  is  admitted, 
that  in  organized  bodies  corruption  conunences  always 
with  tbe  fecundated  germs. 

Addle  eggs,  incubation  excepted,  may  answer  all  the 
olber  purposes,  for  which  eggs  are  employed;,  they  are 

not 
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not  oniiy  as  nourisbing  and  whelesome  as  fecundated 
eggSy  but  febey  aho  merit  the  preference  as  to  their  trse 
in  soni^  prorpefoes,   such^   for  exanple^   as  that  vfhieh 
is  the  subject  of  the  present  menioiF.    It  would  undoob€« 
edly  be  of  great  advantage  to  employ^  for  the  clariftca- 
tioo  of  wines^  only  such  eggs  as  have  been  laid  by  bens  to 
whiab  thq  cock  was  not  adnritled ;  for  as  these  do  noe 
so  easily  contract  a  bad  taste,  they  will  also  comma* 
nicate  none  to  the  liquors  when  fined    and    clarified  ;• 
tliere  would  be  no  reason  to  dread  concussions  ;  the  germ 
nrightindeed  be  detached  from  the  ligaments  which  unite 

I 

it  to  the  yoik,  but,  jiot  being  fecundated,  it  has  not  the 
same  propensity  to  corruption  as  that  which  has  receired 
a^iimation;  finally  the  meaiis^  proposed  for  keeping  it  in 
a.  good  condition  would  prove  more  successful.  Let  us 
noMV  bestow  some  consideraition  on  fish-glue  of  isinglass. 

Of  IsinglasSy,and  the  Substances  which  may  be  emptoyed  09 

Substitutes  for  H^ 

Imglass^  it  is  well  known,  is  prepared  frosii  the  stomachy 
the  i^kin,  the  bladder,  the  intestines,  dried  and  formed 
into  rolls,  of  the  large  sturgeon  (Acicipenser  huso^  Lino.) ; 
but  what  our  fishermen  are  too*  ignorant  or  negiectAil 
of  is,  that  it  nsay  be  prepared  equally  well  with'  almost 
all  parts  of  several  other  kinds  of  fishes;  for,  not  to" 
mentioa  the  excellent  isinglass  Which  the  Laplanders  e^* 
tract  from  several  species  of  perch  (perca  Linn.),  and 
which  the  Russians^  s^lso  prepare  from  all  the  diflereut- 
fishes  belonging  to  the  genus  of  sturgeop,  isinglass  is  like* 
wise  prepared  by  boiling  the  skin,  the  intestines,'  pre- 
viously cleaned,  the  air-bladder,  the  fins,  and  the  mem- 
branes of  sturgeons  and  several  other  kinds  of  fishes* 
When  this  gelative  biu  been  condensed,  it  is  cast  into 
plates  which  are  afterwards  forased  into  rolls  add  bent- 
>  "  .  in 
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ip  tbp  sb»poe  of  a  lyre,  and  after  <jLryiiig  ia  the  fihade, 
thqy  are  introduced  into  cominerce. .  Si|cb  is,  accDrd* 
ing  to  se?eral  tr^viejlers,  especially  PalUs,  the  manner 
in  which  tbi»  glue  is  prepared.  The  English  eonsuoie 
j[reat  quantities  of  it  in  their  pprter-brew^ries,  and  it  is 

'  frpni  th^cn  that  the  French  and.  the  otlveie  nations  of  the 
south  of  Europe  purchase  it  for  fining  their  wiiies.     The 

"  great  evportaUon  of  this  article  considerably  augments 
its  price.  ^  (Nouveaux  Voyages  de  Pallas  dans  les  parties 
if)6ridionales  de  Teinpire  de  Russie  en  1794.  Tons.  I. 

A}.  L^^pede,  in  bis  Natural  History  of  Fishes,  says, 
under  the  article  4ccip€n^er:  "  We  may  very  easily 
imitate  iii  Europe  the  processes  eipployied  by  the  Rusuans 
for  the  fabrication  of  a  matter  which  forms  a  more  im- 
portant  branch  of  commerce  than  is  generally  believed  ; 
and  I  can  confidently  aasert  that,  p^ticularly  in  France, 
there  is  scarcely  a  single  species  of  .fish  either  in  our 
la^kes  jpr  rjv^rs  of  wbiph  the  air-bladder  and  all  the 
thin  and  giembranpqs  parts,  are  not  capable  oi  furnish- 
ingy  after  having  been  carefully  cleaned  and  dried,  a 
gl^eof  as  good,  or  at  least  of  nearly  as  good,  a  quality 
^s  that  which  is  brought  to  us  from  the  south  of  Russia. 
It  has  been  tried  with  success,  and  I  do  not  need  t6 
remark  at  bow  low  a  price,  and^  in  wh^t  large  quantities, 
we  might  have,  a  preparation  made  from  substances 
which  are  at  present  rejected  in  all  fisheries  and  in 
all  kitchens,  and  the  use  of  which  would  by  no  means 
diminish  the  consumption  of  the  other  par^  of  the  fishes.** 

The  fishes  best  adapted  for  affording  a  substitute  for 
isinglass,  with  their  bladdexs^  their  intestines,  and  their 
fl^iQs,.are  chiefly  those  which  the  naturalists  rank  un* 
4^r  the  oartiiagiuQus  tribe.  Such  are  the  sea-tlog, 
tbo  smI^  the  »bate«    These  fiahes  furnish  a  gelatinous 

gluten 
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gluten  in  greaC  abundance  and  of  a  very  tenacious  qnaKty^ 
as  IS  known  by  experience.  Its  cofour  is  indeed  a 
little  darker  tban  that  of  the  isinglass,  and  it  retaiiMi  a 
slight  smell  of  fish;  bat- the  small  qoaniity  of  it  which 
is  employed  either  for  clarifying  the  different  liqnons 
or  for  glueing  broken  articles  together,  or  for  giving 
a  shining  lustre  to  various  silk  stufis,  is  by  no  meaos 
capable  of  presenting,  any  perceptijble  difference  frc^ 
isingiass. 

To  remove  all  suspicions  oi)  this  subject,  I  shall  ena- 
merate  several  kinds  of  fish,  the  membranes  and  bladders 
of  which  afford  an  isingrlass  as  good,'  as  transparent^  as 
free  from  odour  and  from  taste,  as.  that  of  the  stui^eoD^ 
as  appears  from  the  trials  which  have  been  made  of  it. 

The  first  is  the  Mal^  a  fresh-water  fish^  which  at* 
tains  a  very  considerable  bulk,  and  is  caught  in  the 
Rhine,  the  Danube,  and  the  Wolga.  'It  belongs  to  the 
genus  of  the  Siluri,  and  Linnaeus  designates  it  by  the 
nnme  of  Siluris  glanis.  ^  Those  of  the  Danube  are  ge^ 
nerally  from  si^x  to  eight  feet  in  length,  and  weigh 
about  three  quintals.  It  is  a  sluggish  animal,  that  fre- 
quents muddy  bottoms,  though  it  multiplies  little,  and 
is^  seldom  found  unless  attended  by  the  female ;  it 
abounds  in  large  rivers.  Its  air-bladder  affords  an  isin- 
glass equally  goad,  transparent,  and  inodorous;  hence 
the  denbmination  of  ismglass-fishi  by  which  several  na- 
turalists have  distinguished  it. 

In  general,  all  those  fishes  which  are  bnt  little  co* 
Vered  with  scales  and  inhabit  the  tranquil- waters  of 
lakes,  ponds,  &c^  yield  an  extraordinary  quantity  of 
very  wholesome  and  palatable  gelatine,  if  care  be  taken 
to  prepare  it  in  a  cleanly  manner,  'for  it  will  not  only 
be  transparent  and  inodorous  like  isinglass,  but  it  will 
even  furnish  the  clearest. jellies;   for  the  Tartars*- and 
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thie  Qtber  semi-ibftrbarons  tribes  who  prepare  tli|e  isiti« 
gj^ss  9^6  J^DOWQ  tp  be  ib  general  very  fiithy  aad  fdi$m 
gmtimg  in  tbeix  babiu.  The  fisbes^  wbich  iofaabit 
rwning  streams  with  graveUy  bottoms,  seas  in  conatanl 
i90tioD)  &,G.  liave  a  .firmer  aiul  more  fibrous  flesh  which 
preseoU  leis  of  tbe  geiadnous  prmpple  ;  such  ate  the 
species  whidb  naturaUats  rank  under  tlie  order  of  the 
thoracic,  and  which  inhabit  *the  open  seas.  Those'  that 
frequent  tranquil  coasts,  bays  sheltered  from  the  winds, 
and  muddy  bottoms,  are  very  capable  of  furnishing  from 
all  their  parts  ^  gelatine  more  or  less  transparent  and 
inodoroiis,  according  to  the  care  wbich  bas  been  used  in 
its  preparation^ 

The  fishes  best  adapted  for  this  purpose  are  in  the 
first  place  the  Blennius  Pholis  Linn,  .which  is  foupd  in 
the  Ocean  and .  tbf  Mediterranean,  in  the  midst  of  the 
weeds  ^od.in  the  elifts  of  rocks :  its  whole  body  is  co- 
iicered  with  a  yery  abundant  viscous  humour,  and  the 
whole  of  it  may  be  used  for  isinglass  with  the  greater 
advantage,  as  very  little  valde  is  otherwise  placed  upon 
its  so  e&tremely  gelatinous  flesh.  Several  other  species 
of  the  3ame  genus  may  easily  be  applied  to  the  same 
purpose,  «uch  as  the  Blennius  Ocellaria  Linn,  which  in* 
babits  the  Mediterranean  ;  the  Biennius  Pbyces  Linn,  of 
thesame  sea,  as  also  the  Blennius  galerita  Linn,  theflesh 
of  which  is  equally  gelatinous. 

Secondly,  if  it  should  be  Seared  that  the  .number  (^ 
these  fish  might  not  be  sufficient  for  the  preparation 
of  the  fisb-glue  which  is  consumed,  a  very  abundant 
supply  may  be  obtained  from  the  cod-fish.  **  In  the 
North,  a  glue  is  made  from  the  air-bladders  of  cod-fish^ 
which  greatly  resembles  in  quality  that  which  is  made 
from  sturgeohSi  and  which  is  properly  termed  isinglass. 
The  method  in  which  this  operation  is  conducted  is  as 

Voi^.  VII. — Second  Series.  I  foUows^ ; 
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follows ;  Tbe  bladders  together  with  their  ligameiits  are  - 
taken  but,  cut  in  two,  and  tbe  first  dsin  it  taken  off  with 
a  knife ;  they  are  then  put  into  lime-water,  in  order  to 
remove  tbe  fat.  parts  which  migbt  have  remained  upon  •< 
them,  and  they  are  dried.  Ic  has  been  attempted  to 
perform  the  same  operations  upon  the  bank  of  Nevr«- 
foundland,  but  tbe  attempt  has  been  relioquiBbed  because 
tbe  weather  and  situation  wfere  fre^ently  inconvenient  ; 
on  which  account  the  air  bladders  are  salted  there,  for 
the  purpose  of  eating,  and  they  are  considered  as  very 
w^bolesome  and  nourishing  food."  {BosCj  Nouveau  Dic-^ 
tioiinaire  d'Histoire  Natinrelle.  art.  Moi^tu.) 

In  such  abundant  fisheries  as  those  of  cod-fish  it  cannot 
fail  that  many  parts  of  these  fish  are  lost,  which  would  be 
very  proper  for  the  preparation  of  excellent  .isinglass, 
in  no  respect  inferior  to  that  of  the  sturgeon. 

Besides  these,  there  are  several  other  fish  of  the  same 
genus  as  the  cod,  which  would  likewise  afford  good  isin-'  * 
glass,  such  as  the  Gadus  Egelfinus,  Linn,  so  common 
in. our  Northern  seas;  also  the  Gadus  Barbatus,  Linn. 
Mrbich  in  the  spring  frequents  ail  the  northern  coasts  of 
France ;  the  Gadus  Carbonarius,  Linn,  and  the  ling 
(Gadus  Moiva,  Lian.)  which  is  caught  in  such  large  quan- 
tities, and  multiples  almost  as  much  as  the  herring^. 
Accordingly  tbe  inhabitants  of  several  of  the  Northern 
countries  prepare  a  good  kind  of  isinglass  with  its  air 
bladders,  a  branch  of  industry  which  is  neglected  by  the 
French  fishermen.  The  stock-fish  (Gadus  Merbuccius, 
Lino.)  is  also.to.be  enumerated  among  those  which  may 
he  employed  with  tbe  greatest  advantage  for  the  prepara«> 
tion  of  isinglass,  capable  of  rivaling  that  of  Eliissia. 

lahall  fiay  nothing  of  eels  and  lampreys,  from  the  skins 
of  which  a  very  tenacious  glue  may  be  obtained ;  for  no* 

thing 
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thing  whieh  may  be  of  utility  should  be  suffered  to  be^ 
lost^  though  with  us  the  custom  is  otherwise. 

'the  eurtle-fish,  and  several  other  animals  of  the 
class  of  the  moluscft,  which  are  cnughi  in  abundance 
on.  some  maritime  coasts,  likewise  furnish  a  gelatine  of 
the  best  quality,  which  may  be  extracted  from  ^hemr, 
'  if  proper  care  be  taken  to  prepare  it  with  the' requisite  at-^ 
tentiOfiB.  rt  is  with  simiiair  animai  substances  that  the 
Chinese  birds^-nesta  are  formed,  which  afibrd  soups  so 
much  in  request  and  so  highly  nourishing  in  d^selttei 
of  exhaustion.  -These  birds^^nests  ace  nothing  else  than 
a  natural  isinglass  and  other  molusca,  from  wfaicil  a 
sea^swallow  composes  its  ne^  which  it  glues  to*  < the 
rocks.  This  small  bird  is  called  SaUmgane  (HirttUfdo 
Acuienta,  Linn.),  and  Kempfer  asserts  tfakt  a  matter 
similar  to  these  nests  is  prep^ered  with  the  flesh  of  the 
polypi,  &c.  naturally  aroUiatized  by  an  odonr  s6mer 
thing  resembling  the  pdour  of  musk,  and  which  is  the 
«ame  with  that  of  the  ink  ejected  by  the  cuttle-fish  of  the 
Chinese  seas  when  it  is  pursued,  for  the  purpose  of  ob- 
scuring the  water  and  thus  effecting  its  escape.  .The 
substance  of  the  birds^-nests  id  of  the  colour  and  com- 
ststence  of  isinglass,  it  is  likewise  capable  of  solution  in 
boiling  water,  though  with  more  difficulty ;  but  the  ex- 
cellent flavour  of  these  nests  and  the  very  substantial 
nourishment  which  they  yield,  causeis  them  to  be  very 
much  in  request  with  the  Asiatic  nations ;  the  gelatine 
extracted  from  ot^v  cuttle-fish  may  very  advantageously 
supply  its  pljice. 
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T  is  about  thirty  years  since  I  considered  it  my  duty 

to  attach  tbe  opinioR  that  saline  matters  etelosively  pes-* 

aessed  tbe  priucij^le  that  dispenses  fertility  to  land,  the 

power  of  iiiahttresy  aiid  the  nourishmoat  of  vegetables*  At 

that  period^  it  is  true,  tbe  sciences  bad  not  fiiroished 

such  abundant  roateriak  as  nofW  esis^  for  resdvifig  the 

questibas ;  I  therefore  todi  it  up  again  ift  1786  in  a  me^ 

aioir  read  td  tbe  Royal  Society  of  Agricukure,  and  in* 

sorted  ih  tbe  1 1  th  Tolume  of  tbe  AnMie^jie  Ckimie.  'After 

briefly  noticing  all  tbe  substances  that  were  then  known 

to  be  fit  for  manure,  I  .made  a  few  observations  on 

plaster  of  Paris,  adding  that  its  action  might  be  com- 

pHred  to  that  of  turf-asbes :  that  either  of  them  scattered 

at  tbe  proper  season,  on  the  soil  to  which  they  are  suited, 

Would  in  certain  situations  surpass  dung  in  augmenting 

tbe  produce  of  meadows,  and  particularly  arti6cial  mea« 

dows.     But  before  we  assert  that  &ny  substance  whatever 

possesses  the  properties  of  manure^  we  should  always  take 

tbe  precaiition  to  ascertain  tbe  nature  of  tbe  soil  on 

which  it  is  proposed  to  be  spread,  and  Cbe  kind  of  crop 

that  is  intended  to  be  raised  on  it  i   afid  by  means  of 

this  knowledge  we  determine  the  proportions,  tb(s  form) 

and  the  time  that  must  be  favourable  to  iis  action.     How 

many  substances  are  there,  which  taken  separately  have 

a  quality  the  reverse  of  fertilising,  and  which,  by  their 

combination,  form  a  powerful  manurC' 

The  use  of  plaster  of  Paris  in  the  construction  of 
buildings,  either  to  unite  the  different  parts  or  to  com* 
municate  to  the   surface  a  brilliant  white  colour,    has 

been 


Of  Pla9ier  qf  Paris y€<mMer id  ds  Manure^  Kc.     61 

been  known  fronn  time  fminemoriat.  Scfilpcors  employed 
k  formei'ly,  as  at  the  present  day^  for  making  their  models^ 
and  antiquaries  to  fix  in  it  the  impressions  of  the  objects 
of  their  learned  curiosity :  but  plaster  of  Paris  id  inte* 
vesting  ia  a  rery  different  point  of  view,  to  agricuhurei 
though  it  wa»  not  till  about  the  middle  of  the  last  cen<- 
tury  that  it  was  first  applied  to  the  purposes  of  manure* 
It»  use  in  that  q&atity  has  been  so  e:xtended  and  pro^^ 
pagaied^  that  it  has  eveti  been  introduced  into  the  new 
>rorid,  and  the  Amerfcans  have  transported  it  from  Paris 
^o  try  its  efieets  on  their  soil,  the  produce  of  which  it 
bas'augiDtoted.  f'inally  Kirwan,  to  ivhom  we  are  i[i* 
debted  for  an  excellent  memoir  on  manures,  considers 
plaster  of  Paris  as  th^  most  powerful  of  them  all: 

\ 

^Qualities  of  Plaster  qf  Paris. 

Nature  ptjresenU  us  with  gypsum  or  sulphate  of  lime, 
and  art  converts  it  into  plaster.  Qne  is  a  real  salt  blended 
with  more  or  less  caleareoas  carbonate ;  the  other  is  the 
.same  mixture  deprived  by  calci^nation  of  the  water  of 
crystaUisa^ioiii  and  a  portion  of  which  is  reduced  to  the 
state  of  lim0. 

It  is  therefore  ne^ressary  not  to  confound  them,  but  to 
^specify  the  quality  of  the  plaster  of  which  we  speak. 
That  which  has  been  baked  or  burned  may  be  kept  many 
months  in  a  dry  place  without  inconveaieuce,  for  it  has 
*  not  yet  been  demonstrated,  that  when  it  becomes  stale 
(as  it  is  tritely  called)  it  loses  the  properties  which  render 
it  so  valuable  for  the  improvement  of  land.  It  is  well 
known  that  in  this  state  it  is  unfit  for  building,  except* 
ing,  like  slaked  lime^  it  be  again  subjected  to  calci- 
nation ;  but  supposing  that  its  effects  as  manure  are  not 
so  powerful^  we  cannot  forbear  thinking  that  they  j:nust 

)be  highly  analogous. 
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Man  J  facts  attest  that  plaster  in  its  rude  state,  that 
is,  gypsum  in  the  state  in  which  it  is  taken  from  the 
pit,  when  very  friable,  may  perform  the  purposes  of  a 
manure ;  but  it  acquires  infinitely  greater,  energy  by, 
btiug  baked'or  calcined,  and  afterwards  pulverised,  ope^ 
rations  indispensably  necessary  for  its  being  used  on 
]and  and' for  producing  the  desired  effect  The  first  may 
be  executed  every  where  with  the  greater  facility,  as  in 
those  situations,  where  it  would  be  rendered  impracticable 
by  the  high  price  of  wood^  it  may  be  effected  equally 
^ell  by  means  of  turf  or  coal,  which  ia  this  instance 
is  even  regarded  as  preferable*  The  second  relates  to 
the  division  of  the  plaster,  for .  which  a  mill  must  be 
employed,  as  that  method  is  infinitely  more  esqpedi* 
tious  than  manual  labour.  The  general  police,  whose 
duty  it  is  to  watch,  over  the  preservation  of  human 
lives,  particularly  those  of  the  labouring  classes,  ought 
to  prohibit  this  operation  from  being  performed  by 
the  hand,  as  productive  of  dangerous  consequences.  The 
saline  and  earthy  particles  diffused  through  the  air, 
continually  respired  by  those  who  break  the  plaster,  in<- 
se;nsibly  lead  to  fatal  obstructions .  of  the  lungs,  which 
considerably  abridge  their  days.  .  Recourse  should  there- 
fore be  had  to  miHs,  which  are  devoted  to  this  use  in 
some  of  the  cantons  of  France. 

Plaster,  which  has  for  ages  been  used  for  the  cbn* 
Btruction  of  buildings,  and  is  known  by  the  dem^min^tioiis 
of  rubbish,  would  be  more  u^ful  than  gypsum,  either 
in  its  rude  state  or  calcined,  because,  though,  it  has  loat 
the  property  of  being  convertible   into   cement,  yet 

-  new  combinations  have  been  formed  in  it,   of  saline, ' 
deliquescent  matters,  capable  of  drawing  the  huoiidity 
of  the  atmospheric  air  and  transmitting  it. in  an  advau- 

\  tageous  manner  to  the  plants. 

Gypsum, 
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Gypsum,  whether  iii  its  rude  state  or  calcined,  varies  ia 
form  and  composition.  The  physical  knowledge  of  this 
manure  should  not  be  a  matter  of  indifference  even  to 
the  mere  farmer;  as  it  would  continually  help  to  direct 
bim  how  to  employ.it,  and  would  enable  him  to  procure 
it,  in  places  to  which  it  had  been  denied  by  nature,  by 
an  artificial  combination  of  the  drfferent  principles  that 
constitute  this  manure:  for  however  abundant  gypsum, 
may  be  in  nature,  it  is  by  no  means  so  plentiful  as  marl 
and  lime-stone. 

Of  the  me  of  Gj/psum. 

The  inhabitants  of  districts  in  the  vicinity  of  quan'ies' 
of  gypsupi  have  no  hesitation  to  attribute  to  its  operation 
their  beautiful  artificial  meadows,  and  the  rich  crops 
tbey  yield,  as  well  as  the  improved  condition  of  the 
cattle  that  cover  them:  there  can  be  no  fine  cloi^er  with- 
out gypsrum^  atid  no  good  crop  of  corn  if  it  be  not  pre- 
ceded by  a  good  crop  of  clover.  Such  is  the  opinion 
of  the  most  skilful  farmers  who  have  employed  gypsum* 
For  the  rest,  those  who  wish  fot  circumstantial  inform-- 
ation  concer'niftg  the  best  methods  of  employing  this 
mauureand  the  benefits  resulting  from  its  use,  will  find  m 
the  Annals  of  French  Agriculture  foi-  the  year  1803,  by 
oar  colleague  Tessier,  a  very  interesting  historical  notici^ 
on  piaster* 

.'  Gypsum  has  likewise  c^tained  great  reputation  as  a 
manure  ia  Italy.  Giacomello  has  stated  the  result  , of 
his  labours  with  this  substance  in  a  memoir  which  dbn-* 
.  tains  the  rules  for  its  preparation  and  employment*  The 
English  have  likewise  eagerly  adopted  the  use  of  plaster 
in  every  part  of  their  island,  and  all  the  trials  they  have 
undertaken  have  b^en  crowned  with  complete  success. 
It  is  well  known  that  the  Society  for  the  encourage- 
ment 
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ment  of  ArtSy  &c.  of  London  generally  grants  a  premiiiEff 
of  one  huadred  guineas  to  every  person  that  discovers  s 
new  manure. 

YoiUDg^s  experimeuts  are  so  striking,  that  ke  prefers 
gypsum  to  every  other  kind  of  manure  and  ev^n  to 
pigeon^s  dang.  That  celebrated  agriculturist  indeed  con** 
fined  the  use  of  it  to  clover-lands ;  imt  it  n^ay  not 
be  amiss  to  observei  that  in  England  gypsMn)  is  common 
as  lime-stone,  and  that  the  latter,  when  conrerted  into 
lime,  is  equally  proper  for  ameliorating  strong  and  hottid 
lands,  which  so  generally  constitute  the  soil  of  thatkin^'^ 
dom,  that  there  is  no  necessity  to  seek  for  a  better. 

It  would  be  difiicult  to  detemine  wkb  precision  the 
quantity  of  plaster  that  ought  to  be  employed,  m^ce  ic 
must  vary  in  proportion  to  tbe  lime  it  contains.  The 
mean  proportion  is  one  pound  for  four  square  fathoms^ 
but  the  quantity  must  be  increased  for  certain  apecies 
of  vegetables ;  for  instance,  plaster  is  «f  very  'great  ad- 
vantage to  lucems,  saintfoin,  flax  and  legninoas  seeds^ 
but  of' very  little  to  hemp,  and  to  damp  and  marshy 
meadows.  The  plant  fo  whose  vegetation  it  is  parti« 
cularly  favourable  is  clover,  which,  with  tlits  maniire, 
grows  to  a  greater  height,  is  of  a  darker  and  snore 
brilliatH  green,  and  its  leaves  are  much  larger  and  thicken 

It  cannot  be  doubted  that  the  proportions  of  the 
plaster  have  some  influence  on  its  effects.  Mr.  Si^feret,  I 
who  has  employed  it  on  a  large  scale,  in  different  ways, 
on  artificial  meadows,  has  constantly  obtained  favourable 
res  Alts.  He  at  first  laid  on  a  few  perches  of  his  lucem 
and  saintfoin  a  bag  of  about  sixty  pounds  to  each  perch; 
the  effects  were  perceptible  the  third  year.  Widhing  to 
be  more  frugal  of  manure  he  confined  himself  to  tweaty 
bags  per  acre  *•    The  land  without  plaster  produced  80 

I 

*  A  French  acre  contaios  100  square  perches  of  IS  feet  each. 

trusses 
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'  trusses  of  saintfoin  each  weighing  ten  pounds,  whereas 
the  acre  which  had  been  treated  with  that  manure 
yielded  120  trusses  more.  The  crop  of  luceru  wad 
exactly  in  the  same  proportion;  so  that  the  benefits 
resulting  from  it  may  very  easily  be  appropriated. 

It  is  equally  certain  that  plaster,  which  saves  tillage 
and  dung,  has  introduced  artificial  meadows  into  districts 
where  they  were  unknown  :  though  its  effects  are  some- 
what diminished  the  second  year,  it  still  produces  ex- 
cellent crops. '  It  may  be  sprinkled  in'spring  or  autumn ; 
if  the  operationjs  be  performed  in  spring,  it  produces  no 
effect  till  the  second  crop. 

The  seasonable  moment  for  employing  the  plaster 
must  likewise  be  considered,  if  we  wish  to  obtain  from 

'  it  all  that  it  is  capable  of  producing.  Autumn  and 
spring  are  the  most  favourable  seasons;  it  does  not  mingle 
with  soil  which  has  receatly  been  improved.  It  is 
sprinkled  at  random,  in  the  same  manner  as  corn  is " 
sown;  so  as  lightly. to  cover  the  whole  surface  of  the 
soil.  It  should  not  be  spread  when  the  wind  is  high, 
because  in  this,  case  the  particles  .  are  unequally  dis- 
persed and  are. often  carried  off  the  ground,  or  col- 
lected in  too  gr^at  quantity  on  one  spot ;  so  that  cer- 
tain parts  of  the  field  have  too  great  a  proportion,  which 
is  prejudicial,  while  others  have  too  little.  It  likewise 
appears  to  have  been  proved  that,  if  after  it  has  been 
spread  neither  dew  nor  rain  succeeds,  its  effect  is  scarcely 
perceptible.  It  is  therefore  desirable  that  this  operation 
should  always  be  performed  at  the  approach  of  an  abun- 
dant dew  or  a  moderate  rain; 

By  several  accurate  experiments  it  has  been  ascer-    . 
tained  that   about  the  same  quantity  of  plaster  as  of 
seed  should  be  sprinkled  on  a  given  surface.  This  propor-  " 
tion,  supposing  it  to  be  iPounded  on  multiplied  and  varied 
Vol.  VII. — Second  Series.         K        experiments, 
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experiments,  as  my  colleague  Tessier  judiciously  ob* 
serves,  would  fix  a  very  conv.euient  rule.  Thus  for 
an  acre,  on  which  eight  bushels  of  wheat,  Paris  mea* 
sure,  are  commonly  sown,  eight  bushels  of  plaster,  would 
likewise  be  required,  .     ^ 

It  cannot  be  denied  that  the  state  of  division  of  the 
plaster  at  th^  moment  vv'hen  \t  is  employed  has  some 
influence  ovej:  itjj  effects.  Giacomelio  advises  that  it 
should  merely  be  broken  when  it  is  intended  to  be 
spread  on  natural  meadows  ;  to  pulverize  still  more  that 
which  is  destined  to  promote  the  vegetation  of  beans, 
pease,  vetches,  and  all  plants  which  are  cut  but  once  y 
to  reduce  it  to  a  still  fiijier  powder  for  strong,  clayey 
soils;  and   lastly,   for  artificial  meadows  to  mix  it  with 

4 

dung  or  earthy  substances,  which  produce  more  effect 
than  if  each  of  thpse  matters  was  separately  employed. 

The  celebrated  professor  Arduino  has  stated  with  equal 
accuracy  and  precision  the  result  of  the  varied  and  jnulti- 
plied  experiments  he  made  with  plaster ;  he  ascertained 
that  eight  pounds,  on  a  surface  of  36  square  fathoms,  triple 
the  crops  of  clover  and  vetches ;  and  like  Giacomelio, 
be  is  of  opinion  thatL  this  manure  ought  always  to  be 
sprinkled  on  the  surface  of  the  ground. 

We  have  already  seen  that  the  effects  of  plaster  depend 
not  only  on  the  nature  and  quality  of  tliat  substance,* 
and  the  species  of  plants  which  are  to  be  grown,  but 
likewise  on  the  season  when  it  ought  to  be  applied,  on  the 
state  of  division  it  ought  to  have, 'and  on  the  precautions 
necessary  for  sprinkling  it  in  a  uniform  manner.  We 
shall  now  prove  that  it  is  the  nature  of  the  soil  which  must 
in  a  particular  manner  regulate  its  use  and  determine  its 
efficacy. 

The  principal  point  is,  to  make  use  of  it  soon  after 
its  extraction  from  the  quarry,  its  calcination,^  or  expo- 
sure to  the  air,  when  in  the  form  of  rubbish.     Under  all 
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these  circumstances  this  mineral  manure  undergoes  mo- 
di6cations  which  nriust  necessarily  have  an  influence'over 
its  efficacy  and  its  mode  of  action.  In  giving  an  ac- 
count of  experiments  made  with  plaster,  we  ought,  there- 
fore, to  distinguish  with  accuracy  the  different  states  in 
which  it  may  be,  whether  unburned,  burned,  or  having 
been  employed  for  building. 

Effects  of  Plaster  on  Land, 

The  efficacy  of  plaster  applied  to  exhausted  soils  and 
to  languishing  plants,  to  improve  and  revive  them^  is 
now  beyond  any  doubt.  But  it  does  not  appear  that 
opinions  are  equally  unanimous  concerning  its  real  man- 
ner of  actinor. 

O- 

Like  all  other  manures^  plaster  exercises  two -fold  action 
on  land  :  it  may  at  first  operate  mechanically,  and  after- 
wards exercise  all  the  functions  of  ferment'or  yeast,  to 
'furnish  all  the  gases  favourable  to  vegetation.  It  con- 
tains,  and  in  particular  that  which  is  newly  b*'\ked,  cal- 
careous sulphur  completely  formed  :  the?  materials  for 
spontaileously  forming  new  ones  exiist  in  unbaked  gypsum, 
which  may  account  for  the  success  obtained  ih  Italy  by 
mixing  a  small  quantity  of  sulphur  with  the'  plaster, 
whence  results  a  combination  Which  rencfeis  it  fi\d\'G  pro- 
per for  refining  the  humidity  of  the  air.  Perhaps  this 
addition  on  lands  purely  calcareous  would  be  a  powerful 
method  of  rendering  theni  fertile,  if  unbaked  plaster  or 
gypsum  were  euiployed  ;  but  this  mixture  is' hot  practi- 
cable except  inf  th^  vicinrty  of  volcanoes. 

An  opinion  veiy  generally  adopted  by  agriculturists 
is  that  mineral  substances  are  tne  best  manures  which 
can  possibly  be  employed  when  they  are  applied  With 
intelhgence  and  moderation,  because,  in  the  first  place 
their  effects  are  infinitely  more  durabFe  ;'  many  of  them 
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exercising  a  beneficial  indaence  for  15  or  20  years ;  and 
in  the  next  place,  they  do  not  introduce  into  the  ground, 
like  dungy  either  the  seeds  of  parasitical  plants/  or  the 
eggs  of  those  insects,  which  when  developed,  guavir  the 
roots  and  destroy  the  vegetables,  or  lastly  those  modifi- 
cations of  smell  and  taste  by  which  the  nature  of  the 
manures  employed  may  often  be  distinguished.  It  is 
true  their  action  is  less  speedy'  and  powerful  than  that  of 
putrefied  animal  and  vegetable  substances. 

Among  the  mineral  substances  from  which  agriculture 
may  derive  advantage  as  manures,  there  exists  none  more 
natural  for  light  lands  than  clay,  or  for  compact  and  stub- 
born soils  than  sand,  and  both  under  these  circumstances 
act  mechanically.  It  was  this  that,  when  speaking  of 
that  arid  portion  of  the  province  of  Champagne,  caused 
me  to  assert, '  that,  supposing  its  chalky  soil  rested  on  a 
bottom  of  Qlay,  the  latter  ought  to  be  worked  like  a 
mine,  by  means  of  which  the  country  would  soon  be  ren- 
dered fit  for  cultivation,  and  would  present  to  the  eye  of 
the  traveller  a  less  melaficholy  spectacle. 
,  Unbaked  gypsum  seems  to  act  nearly  in  the  same 
manner  as  lime,  when,  like  that  substance,  it  is  mixed 
with  a  clayey  soil,  for  the  purpose  of  improving  and 
rendering  it  less  tenacious,  after  mild  and.  wet  winters ; 
but  it  is  more  particularly  advantageous  when  spread 
on  a  field  of  clover,  or  on  other  plants  that  are  weak- 
ened or  choaked  by  the  excessive  growth  of  weeds,  mixed 
in  different  proportions  with  dung.  This  composition 
has  a  powerful  effect;  on  the  other  hand,  it  may  easily 
be  conceived*  that  if  a  field  of  clover  or  lucern  lay  near  a 
pit  of  gypsum,  the  method  of  improving  those  meadows 
would  be  by  a  clayey  marl,  or  some  manure  of  the  same 
'  nature. 

When  the  soil  is  too  substantial^  it  may  easily  be  im- 
poverished  by  repeated  crops,  and   by  the  culture  of 

certain 
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certain  plants;  but  it  is  not  always  because  the  soil  is 
-overloaded  with  manure  that  the  latter  fails  of  pro- 
ducing the  desired  effect;  it  is  frequently  on  account  of 
the  bad  choice  that  is  daily  made.  If,  by  nature,  any 
manure  is  analogous  to  the  soil  it  is  intended  to  im- 
prove, if  it  possesses  the  same  properties,  the  result  of 
such  a  mixture  cannot  possibly  pi;oduce  any  advantage. 
Thus,  for  instance,  if  argillaceous  marl  be  spread  on 
a  clayey  soil,  or  plaster  on  calcareous  land,  or  ashes  on 
sand,  or  saline  substances  on  fields  situated  at  a  short 
distance  from  the  sea,  this  would  doubtless  be  only 
adding  one  defect  to  another.  Ye|:  those  who  proceed 
in  this  way  without  method  or  reason  conclude  by  vaguely 
asserting  that  plast;jer,  ashes,  marl  and  saline  matters  are 
not  manures,  because  they  have  produced  effects  con- 
trary to  what  were  expected ;  though  the  efficacy  of 
all  those  substances  employed  at  seasonable  times  and  in 
proper  places,  in  suitable  forms  and  proportions,  is  no 
longer  problematical. 

One  very  extraordinary  circumstance  is,  that  gypsum, 
whether  baked  or  in  its  original  state,  does  not  seem  to 
be  productive  of  benefit  to  rich  and  fertile  lands,  and 
that  its  effects  are  much  more  perceptible  in  gravelly  and 
strong  soils,'  and  id  low,  marshy  meadows,  where  it  ag- 
glomerates and  is  with  difficulty  decomposed ;  nor  is  it 
more  successful  on  soils  of  a  similar  nature  with  itself.  It 
is  possible  that  there  may  exist  other  causes  besides  the 
nature  of  the  •soil,  ta  which  the  failure  of  plaster  tried 
as  manure  might  be  attributed;  but  this  examination 
would  lead  us  too  far.  It  is  sufficient  for  pur  purpose  to 
know,  that  calcareous  soils,  which,  in  general,  partake 
much  of  the  nature  of  plaster,  are  incapable  of  re- 
ceiving any  benefit  from  that  manure :  and  it  cannot 
but  be  surprising  that  authors  have  spoken  highly  of 

plaster 
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pilaster  for  land  of  that  quality.  The  component  parts 
and  a  multitude  of  facts  contradict  this  opinion,  and 
demonstrate  hovir  necessary  it  is  for  the  agriculturist 
/to^  be  on  his. guard  irelative  to* the  assertions  of  writers 
who  lightly  pronounce  after  a  single  experiment  on  a 
small  scale,  which  they  have  not  the  cOurage^or  the  pa- 
tience to  repeat  before  they  run  the  risk  of  propagating 
an  error. 

According  to  some  observations,  plaster  when  spreacl 
on  clover,  preserves  the  succeeding  crop  of  corn  from' 
the  worms  which  commonly  swarm  in  soils  where  ic 
is  cultivated.  It  possesses  the  additional  advantage  that 
it  is  prejudicial  to  the  develbpement  of  rushes  and  weeds, 
and  in  their  stead  produces  clover,  even  without  being 
sown.  Under  these  different  circumstances  plaster  is 
not  only  a  powerful  manure ;  it  is  likewise  an  enemy  to 
the  aquatic  plants  which  overrun  our  meadows,  and  the 
insects  that  devour  the  crops. 

'  Now  that  we  aire  no  longer  in  uncertainty  as  to  the 
efficacy,  of  gypsum,  when  judiciously  employed,  far- 
mers who  are  situated  in  the  vicinity  of  pits  of  -  that 
substance,  and  who  have  lands  susceptible  of  being  im- 
proved by  it,  cannot  be  too  strongly  advised  not  to 
neglect  to  take  advantage  of  such  a  source  of  fecundity ; 
to  vary  the  manner  of  its  employment,  and  at  the  same 
time  to  ihake  comparative  experiments  between  it  and 
other  earthy  substances  ais  well  as  manures  derived  from 
the  two  other  kingdoms  of  nature.  It  can'  only  be 
by  multiplying  experiments  and  observations  that  we 
can  enable  ourselves  to  appreciate  the  real  utility  of 
plaster  and  its  true  manner  of  acting  on  plants ;  to  render 
certain  soils  fit  for  artificial  meadows;  to  expose  by  de- 
grees  the  ridiculous  system  of  fallows,  against  which  I 
have  never  ceased  to  inveigh. 

Let 
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Let  us  not,  above  all  things,  lose  aight  of  this  truth, 
that;  in  a  nauliito^e^  of  circunfistatices,    the    afctioti    of 
riianurisfs  is  very^'siiriilat^  to  that  of'  medicines;  atid  that, 
consieqiieiitl;Jr,  th^y  cannot-  be  adapted  to  lihds  of  every 
quality  and  in  every  situation.      They  are  principally 
either  tonics  oi  relaxipg,  a(^cordihg  to  their  nature  and    . 
the  case  which  causes  them  to  be  employed  ;  care  m\isl 
therefore  be  taken  not  to  generalize  the0  too  much. 
He  who,  to  extol  any  manure,^  shoul^l'  pretend  that  it 
is  possible  jto  employ  it  with  equal  su^ccess  for  arable 
land,  meadows,  vineyards^  kitchen-gardens,  orchards,  and^ 
nurseries,  would  run  the  risk  pf  bqing  classed  amongthose . 
quacks,  who,  without  regard  to  climate  and  local  circuni**' 
stances  daily  bring  into  disrepute  the  best  method  of  cuce 
by  apply  ing  it  indiscriminately  to  all  ages  and  constitutions* 
It  must  be  admitted,  that  the  philosophy  of  vegetables 
still  wants  a  series  of  experiments  and  researches  proper 
for  conciliating  the  two  opinions  on  the   influence   of 
vegetation;  one  of  which  attributes  every  thing  to  ma-* 
nures  and  the- soil,  the  other  to  water,  aeriform  fluids^ 
caloric  and  alumine.     Mr.  Maurice, .  in  his  work  on  ma* 
Dures,  points  out  to  thtse  who  wish  to  obtain  a  thorough 
knowledge  of  this  subject  the  sources  it  is  necessary  to 
consult,  and  what  still  remains  to  be  done  towards  the 
complete  solution  of  the.  problem ;  supposing  that  it  is 
not  in  the  number  of  those  which  it  is  not  granted  to  hu- 
man powers  to  resolve..   Perhaps  there  are  manures  ap- 
plied to  the  soil  and  to  plants  like  medicines,  and  we 
shall  long  be  obliged  to  reply  like  Moliere:  they  fer- 
tilize the  land  because  they  possess  a  fertilizing  quality. 
Let  us  multiply  the  number  of  manures ;  let  us  bring 
to  perfection  the  mode  of  their  application;  let  us,  in 
fine,  imitate  the  physicians,  who,  in  a  multitude  of  in- 
stances, have  the  honesty  to  admit  that  their  treatment 
and  cures  are  merely  empirical. 

-  '         Extract 


(72     ) 

Extract  of  a  Memoir  by  Dr.  J.  B»  R\chter,  on  the  JPuri- 
fication  of  Cobalt  and  Nickel,  .and  on  the  Separation  of 
those  two  Metals  on  a  large  JScale.  '-By  F.  A.  Oezeu 

From  the  Annales  de  Chimie/ 

JlN  the  introduction  to  this  memoir,  Dr.  Bicfater  says, 
that  ten  years  ago  the  purification  of  cobalt  had  led  him 
to  many  interesting  experiments.  The  ores,  of  cobalt 
which  he  then  possessed  contained  only  iron  and  bismuth ; 
he  has  often  separated  the  iron  by  arseniate  of  potash  : 
but  this  operation  often  failed  of  success,  because  it  de- 
pends much  on  the  state  of  saturation  in  which  one  or 
other  of  the  metals  may  be  with  the  solvent,  and  on  the 
temperature. 

He  has  for  some  time  observed  that  the  separation  of 
the  iron  and  the  bismuth  i#not  sufficient  for  the  cobalt^ 
because  the  ore  he  now  employs  contains,  besides  those 
substances,  sonqie  copper,  and  a  great  quantity  ^f  nickel. 
As  these  two  metals  are  very  prejudicial  to  the  blue  co- 
lour of  cobalt,  the  author  has  endeavoured  to  discover  a 
method  of  separating  them  fronf  it.  He  says  that  M. 
Rermbstadt  communicated  to  him  a  process,  for  sepa- 
rating the  cobalt  from  the  nickel  by  means  of  pure  am- 
moniac; but  as  that  substance  is  too  expen^sive  to  be  > 
used  on  a  large  scale,  he  applied  himself  to  seek  some 
other  mateHaHhat  might  be  employed  in  its  stead. 

After  this  introduction.  Dr.  Richter  describes  the  pro- 
cess  which  he  found  the  most  advantageous  for  sepa- 
rating,  particularly  on  a  large  scale,  the  meltals  mixed 
with  the  cobalt  or  the  nickel.    . 

Pound  the  ore  and  dry  it  with  charcoal  till  lio  more 
arsenic  is  disengaged.  On  the  dried  ore  pour  two-thirds 
of  concentrated  sulphuric,  acid,  weakened  with  twice  the 
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qaantUy  pi  water.  Tor  ih\^  vAmmt  »d^^  nitre  titt  red  iir^. 
pours  G€aBj3  to  be  diseog^ged.  Dry  it,' and  increase  the- 
fire  tiU  ibe  i%d  va^iours,  which  again  iBsJie  theic  appear- 
ance^ have  c^^ed  ; .  in  tbis  operation  tbe  soiaH  quantify  of. 
dttlpbur  which  remained  from  tbe  first  drying  is  con* 
»u<Ked«  Levigate  the  mass  while  bot  with  water ;  mix: 
tbe  clarified  leys  (which  are  of  different  colours^  aocpr.d'*. 
lag  to  their  principles)  witb  .a  sfi)«itioti  af  coamion  ppt- 
aab^  till  they  cease  to  efferVe^c^.  If  tbe  qlear  liquor  iiri* 
dicates  cofiper  by  tucfting  red  a  piece  of  peliabed  ixwh 
decoo^KMe  it  entirely  witb  potaab  ;  waab  tbe  precipitatei 
dry  it,  and  expose  it  to  the  £re  witb  a  proportionable 
qiaptity  of  m^iri^e  of  acai$ontac,  in  .earthen  vessels.  If 
the  eobalt  does  iiot  conlitin  too  mueb, copper,*  it  is  atoioat 
aiways  sQparat^  by  tb0  quantity  of  0MM*iat,e  of  afQinoniac 
already  mijied  mth  it;  otherwise,  it  is  oie^essary  to  re« 
comai^fioe  tbe  operation  with  the  residuuoii  and  continue 
tiU  the  last  portion  6f  muriate  of  aoamooiac.whdcb  is  sub-^ 
liiaated,  and  tb^  residuum  vHhicfa .  is  dissolved  in  w^ter^ 
exbibit  n0  trapes <if  ooppier.  Wbet)  tbis  solution  ia  freed 
frees  all  its  copper,  decompose  it  witb  potash ;  let  tbe 
pmcipitate  atand  for  aoi»e  time  in  a  solution  of  potash ; 
aifter  wibicb\wasb  it  cavefully,  aud  put  it  away  without 
drying. 

Saturate  a  aiiiall  quantity  of  this  precipitate  with  sul- 
^fturie  acid ;  niiK  witb  it  a  little  sulphate  of  ammoniac^ 
fknd  crystalline  the  miiuure.  If  the  crystals  are  gfeeniah^ 
ft  proves  that  tbey  contain  nickel;  but  if  they  are  not, 
still  you  cannot  be  eertain  of  the  oontrafy  ;  of  this  you 
daiHiot  be  sure  til)  you  obtain  crystals  6i  a  beautiful  red, 
by  four  or  five  crystallizations. 

if  the  predpitate  contains  nickel,  divide  it  ioto  ftMsr 
nearly  equal  parts ;  saturate  etie  of  these  with  suifibttric 
acid,  and  observe  as  accurately  as  possible  how  much 
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acid  WcTuI^  be  required  to  saiuri^e  the  whole.  To',  asc^^ 
tain  this  with^precisipny-  decompose  a  quantify' of  mu*^ 
riate  of  amniioniaC'  equal  to  that  of 'ijse  sulphuric  acid 
ndcesiAiy  for  neutralizing  the  precifiitfUte,  by  the  same 
qiisMkity  of  the  acid.  The  muriatic  acrd  thus  obtained 
wiH'iri  a  great  measure  indemnify  the  eapence  of  the 
opdnitt<iii« 

]>issolve  the  residuum-  (which  is  sulphate  of  ammoniac 
with  a  great  excess  of  acid)  in  a  sufficient  quantity  of 
water^  and  add  the  precipitate,  which  is  in  the  form  of 
pulp^  which  causes  the  excess  of  acid  to  disappear  with 
efier^escenjce. .  Theh,  in  order 'tb^'dissolv^^entii^ely  the 
carb^M^^r^fesiaimtn,  add  8ttlph#ric  add  «i^eftk€$ned  with 
water,  till  there  ceases  to  be  efiervescetfice,  and  let  the 
Sfriotion  stand  for  some  days  to  settle.  Sometimes  a  small 
portion  of  arseniale  of  iron  is  likewise' separated;  .If  the 
quantity  of  nickel  in  the  cobalt  is  considerablci  it  deposits 
crystals  of- a.dirty  green  in  the  gelatinous  precipitate. 
Pour  off^  the  clear  liquor,  evaporate  it  by  a  gentle  beat 
to  a  |>eUicle,  and  crystallize  it,  by  leaving  it  to  cool 
isfowly!  :  Evaporate  afresh  the  moth^r*water,  and  crys* 
lalli^e  it  Ifill'tbe  crystals  are  very  small  and.  of  a^  beautiful 
clittiton  vcdl^iir.  '  The  mother- water  which  remains  is 
then  free  from  nickel.. 

*  Dissolve  in  boiling  water  all  the  cr}^stals,  which  are  of 
^ery  different' colours,  and  crystallize  as  before.  Repeat 
4be  same  operation  till  the  crystals  and  the  mother-water 
.are  of  a  light  green,  and  the  crystals  do  hot  change  their 
cotpur,  by  reiterated  crystallizations. 
^  -Tbe  tedious  labour  of  the  cryitalUzations  may  be  greatly 
abridged,  by  always  selecting  the  crystals  of  the  satpe 
'colour ; :  aiid  in  this  manner  you  may  perform  in  nine 
oper^tioas,  what  would  othenMiae  require  thirty-two.      ■ 
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The  author  likewise  says  that  this  produce  of  nickel  is 
a* triple  salt  of  neutral  sulphate  of  ammoniac  and  neutral 
sulphate  of  nickel,  and  that  if  is  the  less  soluble  in  water, 
the  more  it  approaches  to  absblute  purity.  The  elevation 
of  temperature  gres^tly  contributes  to  the  solubility  of  this 
salt;  it^isviofiperfectly  decomposed  by  carbonate  of  pot* 
ash  ; .  carbpiijatiei  of  pickel  i^  precipitated,  and  the  .sulphate, 
of  potash  is.left  wiuh  sulphate  of  ammoniac  in  tl^eliqUor^ 
which,  even  fin  evaporation,  retains  a  greenish  tint.  If  a 
small  excess  of  potash  be  added,  the  ammoniac  which  is 

•  * 

set  at  liberty  dissolves  a  portion  of  the  oxyd  of  nickel,^ 
and  forms  with  it  a  hlue  liquor.  * 

The  triple  salt  of  cobalt  is  much  more  soluble  than  that 
of  nickel ;  and  the  more  pure,  the  more  sdhibleit  is :  ittf 
crystals  always  grow  spsaller  .and  redder.  This  salt  is 
likewise  almost,  always,  coinposed.of  neu^ttl  sulphate  of 
ammoniaq ;'  but  .it.  must  be  observed  that  it  retains  some 
nickel,  but  spa<cejiyi  any,  ammoniac,  if  too.  small  a  q^iantity 
of  sulphate  of  ammoniac  be  used  for  the  separation.  With 
a  small  excess.ofltbat  salt,;  it, forms  with  the  sulphate  of 
cobalt  a  combination  that  is  imperfeetly  decomposed  by 
the  carbonate  of  potash,  and  whose  precipitate  is  re- 
dissolved  by  an  excess  of  potash.  Hence  it.appears  that 
the  sulphate  of  ammoniac  is  inore  disposed  to  form  a  triple 
^alt  with  the  8ul|>hate  of  nickel^  than  with  the  s«lpba$e  ojf 
cobalt.  t  V 
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Process Jitr^r^ring  pure  Gallic  Acid.    Bjf  il{.  Ricsit^b. 

From  the  Annales  d^  Chimje. 

OTEEP  a  pound  and  a  half  of  galls  redaeed  to  a  ftne 
powder  in  cold  water,  taking  care  to  agitate  the  mixture 
frequently.  Press  the  whole  through  a  cloth ;  mix  dM 
pulp  with  fresh  water,  and  submit  it  to  the  press.  Put 
the  liquors  together  and  evaporate  them  with  a  verjr 
gefitle  heat,  and  you  will  obtain  a  matter  of  a  dark 
brown  colour  tind  very  brittle.  This  matter  redivclsd 
to  a  very  fine  powder  and  steeped  in  pore  alcohol  gifvea 
ft  pale  straw  colour.  The  second  infusion  hi^s  scarcely 
Uny  colour ;  h  leaves  a  brown  residuum,  which  is  almost 
ihitrrely  pure  tannin.  Mix  the  two  alcohodic  liquids,  atkl 
distil  tbeih  in  a  small  retovt  to  dne  eighth.  The  Jiquoi 
forms  almost  a  solid  mass  i  pour  water  upon  it,  a'nd  beat 
it  gently :  you  wit!  then  have  a  dear  and  almost  colour* 
less  solution. 

'  By  submitting  this  solution  to  evaporation,  yon  will 
obtain  from  it  very  small  and  white  prismattc  crystals; 
the  Kqudr  furnishes  more,  but  they  are  commonly  a  little 
eoloured  ;  it  is  sufficient  to  levigate  them  with  waterto 
obtain  them  very  white.  By  this  pr^ei^  half  an  ounce 
of  crystals  is  procured  from  one  poend  of  galls  ;  these 
crystals  are  extremely  light,  and  consequently  occ«py  a 
considerable  space.  They  possess  the  following  pro- 
perties. 

1.  They  are  less  soluble  in  water  than  in  alcohol ;  the 
aqueous  solution  reddens  the  tincture  of  turnsol ;  they 
combine  with  alkaline  carbonate,  and  disengage  from 
them  carbonic  acid. 

2.  Black  precipitates  are  formed  in  solutions  of  iron  by 
alkaline  gallates ;  all  other  metallic  solutions  are  like* 

wise 
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wise  decompo^d  by  these  cooibinatiQDB;  faut^  if  a  solu- 
tion of  pure  gallic  acid  be  added  to  a  neutral  and  per* 
feetly  clear  solution  of  iron,  no  change  of  coioiir  takes 
place  till  the  solution  of  iron  is  decomposed  by  the  ex* 
'  teroal  air,  H^hich  by  oxydatiag  the  iivn  still  more,  and 
forming  a  snlphate  o£  iron  of  a  different  nature^  is  not 
faronrable  to  the  combinatifMi  of  the  gallic  .acid  with 
the  oxyd  of  iron  in  excess,  and  produces  a  black  ' 
colour.  }f  to  a  solutioQ  of  iron  you  add  oi^yd  of  iron 
recently  precipitated,  you  imoieciiateiy  obtain  a  hiaek 
precipitate:  the  saaie  result  is  obtained  by  britiging' 
oxyd,  of  iron  in  contact  with  a  saluiion  of  pure  gallic 
acid. 

Iron,  treated  with  a  solution  of  gallic  acid  soon  gives  a 
black  solution,  but  which  can  scarcely  be  entirely  de- 
prived ^of  its  colour  by  precipitation. 

Tannin  dissolves  in  gallic  acid  and  yields  a  liquor 
resembling  the  infusion  of  galls;  thisiiqaor  immediately 
precipitates  iron  bHck,  by  a  double  affinity,  the  tanniii 
combining  with  the  acid  and  disengaging  oxyd  of  iron, 
which  unites  with  the  gallic  acid. 

From  ail  these  experiments  it  results: 

1 .  Tba,t  gallic  acid  does  not  separate  iron  from  sul- 
phuric and  some  other  acids,  excepting  some  change  of 
combination  takes  place  in  the  solutions  ^  in  this  case, 
the  iron,  becoming  more  oxydated,  requires  a.  much 
greater  quantity  of  acid,  and  the  oxyd  of  iron  unites  With 
the  orallic  acid. 

2,  That  when  a  solution  of  gallic  acid  immediately 
forms  a  black  precipitate  in  neutral  solutions  of  iron, 
it  is  not  pure,  and  commonly  contains  tai^inin,  which 
•combines  with  the  sulphuric  acid;  and  separate^  fr.6in 
it  the  oxyd  of  iron  which  is  dissolved  by  the  gallic  acid. 

3.  That 
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-  3.  That  during  the  preparation  of  gallic  acid  m\\ 
contfict.  with  iron  must  be  avoided  evpn  in  tfie  fil* 
tering  paper,  whicli  is  rarely  exempt  from  it,  other* 
wise  ttie  acid  is  discoloured  by .  thf  iron. .  It  may 
easily  be  discovered  that  acid  contains  iron,  (When,  in 
evaporation,  you  observe  that  small  violet  spots  are 
formed  in  the  places  where  the  acid  is  about i to. crys- 
tallize. -  /  '     ' 

4.  That,  as  gallic  acid  is  very  soluble  in  alkohol,  and 
tannin  scarcely  at  all,  this  re-agent  may  be  employed 
to  separate  them;  biit  the  alkohol  should  be  used  very 
strong;  for  if  it  contains  ever  so  little  water,  it  will  dis* 
solve  some  tannin. 

5.  .Of  all  the  pF0ceMe9  recoQiaiei^d^d  for  the  pre- 
paration of  gallic  acid,  this  furnbhes  it  in  the  greatest 
abundance  and  of  the  best  quality.  For  if  we  consi* 
'der  in  particular;  that  recommenced^  some  y^ars  .  ago, 
which  consisted  in  employing  the  solution,  of  muriate  of 
tin,  afterwards  sulphurated  hydrogen  of  gas,  and  lastly 
alkohol,  we  may  easily  imagine,  particularly  if  we  have 
practised  it,  how  defective^  expensive,  and  disadvan- 
tageous it  must  be;  and  at  last  it  amounts  to  nothing 
more  than  rendering  tannin  insoluble  in  alkohol ;  and 
nothing  is  effected  excepting  that  this  re-agent  disisblves 
gallic  acid  alone.  As  to  the  process  which  recommends 
the  use  of  glue,  that  is  quite  as  bad :  you  indeed  succeed 
in  separating  the /greatest  part  of  the  tannin,  but  a 
considerable  portion  nevertheless  remains  in  solution,  and 
even  appears  that  the  liquor  which  is  obtai^ied  after  the 
'separation  of.thcf  precipitate  formed  by'  the  glue,  is  no- 
•  thing  but  a  combination  of  glue,  tannin,  and  gallic  acid, 
'  from  which  not  an  atom  of  gallic  acid  it)  pure  crystals  can 

'  be  procured; 
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Method  of  preserving  Hops  for  making  Beef. 

X-llSTIL  a  quanf^ity  of  hops  with  water;  when  you 
have  drawn  off  the  distilled  waiter,  separate  from^  tHe 
essential  oil  whidh  floats  at  the  top;  press  the  hops  which 
Iremain  in  the  still,  boil  them  a  second  time,  and  evapo- 
rate to  the  consistence  of  extract,  adding  to  them  the  dis- 
tilled water.  When  you  are  going  to  use  them,  pound 
the  essential  oil  with  a, small  quantity  of  sugar,  and  dis- 
solve it  together  with  the* extract  in  the. wort*  It  oiake^ 
the  beer  more  bitter  than  usual,  whence  it  is  concluded 
that  by  employing  the  ordinary  quantity  of  hops  you  ob- 
tain  a  beer  that  will  keep  longer,  or  noigbt  save  a  certaia 
portion  of- that  quantity.  The  author  of  the  above  dis- 
covery  like wise^  proposes,  in  years  when  hops  are  scarce, 
to  substitute  for  it  the  vienyanthes  trifoHata^  takiug  the 
precaution  to  add  one-fourth  or  one-third  of  good  bops. 

1  -  ./  ^     ..    New  Metal  denominated  Niccolan. 

^  Dr.  Richter,  of  Berlin,  has  discovered  a  new  metal, 
which  is  subject' to  magnetic  attraction.  As  it  generally 
accompanies  nickel,  it  is  very  similar  to  it  in  appearance,, 
'on  which  account  it  has  probably  been  hitherto  cbn- 
forcnifded  with  that  substance,  he  has  given  it  the  denomi"- 
uation  of  Niccolan. 
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aVichard  Jubb,  ot  Bridge-row,  in  the  parish  of  St. 
GeorgQi  Hanover-square,  in  the  county  of  Middlesex, 
Whitesmith;  for  improvements  in  making  and  tuning 
the  musical  instrument  called il^e  Pedal  Harp;  by  w^ich 
the  Ji^lf-quarfer  note  is  produced  thereon  with  peculiar 
sweetness  and  harmony  ;  and  the  farther  addition  of  at) 
:  harmonic  ^top  made  tlier^to;  and  ajso  certain  imptovi!^- 
ments  in  tuning  the  violin  and  other  stringed  instruments. 
D^ted  Apjil  5^  1805.  :.'/'....• 

-  BARKofili^iL  RoHEitT  I>ODD>  of  CltAng^-aHey,  ih  IhA 
•city '^f  *Loridk>n,  Oitii  Enginefet';  for  varbite  irtypWvei 
ments-in  the  c(»n^rucftion  of  fire-^place^,  and  adapting 
voices  ^nd  grates  thereto.     Dated  April  18,  1805. 

Joseph  BramAh,' of  Pimlico,  in  the  county  of  Mid- 

'  *  »  *  *  2^  •',4"  *  •  m      t  * 

dlesex,  Engineer;  for  sundry  improvements  in. the  art  of 
making  paper.     Dated  Apf'ir2*5,  1 805. '    .        - 

,  ,  .  .  .  »       '  "  t  ,  ;         '  I         »         ,  *  .     •!      '»  -  J 
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.  JTHtum  RoiSTiNXREfiy  of  the.  parish^  6f  CMst  Cinircb^ 
in  the  county  of  Surrey,  Engine-maker;  for  an  axle- 
tree  and  box  for  carriages  on  kxl  imjirdved  |ilan.  Dated 
April  25,  1805. 

.  Charles  Hobson,  of  Sheffield,  in  the  county  of  Yorfe 
f  later,  and  Charles  SiLV£SfTER,  of  the  same  p^ac^ 
C)>f^n)ist;  fora  method  of  manufacturing,  .the  mfrtalxal^e^ 
.2inc  intq  wire,,  and  into  vessels  and  utensils  feu:  culin^rr 
and  other  purposes.     Dated  April  29, 1^805.       . 
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Specifcdtion  of  the  Patent  granted  to  Jonathan  Horn- 
blower  ,  of  th€  Borough  of  Pemyn,  m  the  County  of 
CornwalL  Engineer ;  for  a  iiew-invented  Steam  Wheel 
or  Engine^  for  raising  Water  ^  and  for  various  other  use-- 
fid  Purposes  in  Arts  and  Manufactures. 

Dated  March  26,  1805. 


With  a  Plate. 
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O  all  to  whom  these  presents  shall  come,  &.c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I  the  saia  Jonathan  Hornblower  do  declare,  that  the  fol- 
lowing is  a  description  of  my  said  invention,  both  in  rcr- 
spect  to  its  principles  and  also  the  way  and  manner  ^n 
which  the  same  is  to  be  performed,  and  rendered  prac-* 
tically  useful ;  that  is  to  say     4  ^ 

First.  In  respect  to  prirKi!>)bie5,  I  cause  tlie  steam  to 
paS8  from  boilers,  of  any.  .orJiaaJtv  construction,  into 
steam-v^ssdb,  so  particularly  contrived  and  disposed  aift, 
to  produce  apt  immediate  circular  motion  rou^d  an ^3(is^ 
andi  thereby  communicate  a  rotary  motion  also  to  otiie2 
pans  that  may  be  appended  to^  o^  connected  with^  th^ 
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machines^  without  the  intervention  of  wheel- worK,  and 
other  comprreated  nrachinerr,  which  has  kftherto  been 
found  necessary,* where  motions  that  are  rotative  are  pro- 
duced bv  means  of  such  as  are  rectilinear  and  inter- 
changrcable. 

Secondly.  I  cause  the  steam  to  operate  oiv  certain 
maveable  parts,  so  connected  with  an  axle  within  the 
aforesaid  vessel  that  they  occasionally,  And  alternately, 
present  unequal  areas  to  the  action  of  the  steam  ;  by 
which  means  the  counterbalance  or  equipoise,  which 
would  otherwise  exist  on  opposite  sid^s  of  the  axis^  is 
done  away,    ■  % 

Thirdly.  The  moveable  parts  which  compose  the  said 
unequ^  areas  do  successively  form  a  partition,  thereby 
constituting  two  several  apartments  in  the  said  steam  ves- 
sels, so  that  in  the  act  of  their  interchanges  a  continuous 
circular  motion  is  produced  without  suffering  any  com* 
tnuuication  to  exist  between   the  aforesaid  two  apart-* 

ments. 

Fourthly.  The  steam  vessel  is  so  constructed  as  for  one 
of  its  apartments  to  receive  a  constant  supply  of  steam 
from  the  boiler,  whilst  the  other  apartment  communicates 
uninterruptedly  with  tlie  condensing  apparatus. 

Lastly.  From  the  practical  application  of  the  ^foresaid 
principles  (as  hereinafter  more  particularly  set  forth),  I 
obviate  all  those  inconveniences  attendant  on  such  steam^ 
engines  as  are  retarded  in  tlieir  operations  from  vis  ziu 
eriue  as  often  as  the  directi^on  of  their  motions  are  re- 
Tersed,  or  such  as  require  fly-wheels,  of  a  magnitude  so 
enormous  ^  to  occasion  a  vast  absorption  of  powxr* 
Jlod  in  order  for  the  bettet  comprehension  and  under- 
standing how  the  aforesaid  principles  may  be  reduced  to 
practical  use,  I  do  hereby  farther  declare,  tha^  although 
f  vary  iny  modes  of  construction,  as  a  difference  in  cir- 
^  •     '  -•',--  cumstanpes 
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ciimstanccs  ^may  offer,  to  produce  tbe  same  effect,  ana 
obtain  the  main  purpose  iiiteiided  ;  yet  I  principally  ad-- 
here  to  the  following  methocf,  as  being  fully  answerabltf 
to  what  is  required,  and  as  best  calculated*  to  be  qnder- 
'  stood  from  a  description  of  the  same,  that  is  to  say  : 

First.  The  vessef  in  which  the  steam  operates  is  made 
of  cast.-iron,  extremely  resembling  a  globe,  flattened  a( 
its  poles,  see  Fig   1,  (Plate  IV.)  which  sjiews  one  of  its 
sides,  thq  other  being  similar  to  it.     Fig.  3  is  a  repre- 
sentation of  tlie  parts  of  the  machine  which  move  rodnd ' 
within  the  steam- vessel  as  already  generally  expressed, 
and  these  I  call  vanes.     And  Fig.  2  represents  the  inte- 
rior  of  Fig.  I,  with  iti  lid  removed.     The  pipe  A,  at 
Fig.  1,  receives  the  steam  from  the  boiler,  to  which  is  con^ 
nected'a  valve-box,  of  any  usual  construction,  by  whiqh 
•to  regulate  the  admission  of  steam.  •  At  B  the  dductioa 
pipe  is  connected,  leading  from  the  upper  apartment  ta 
the  condensing  apparatus,  and  turning  in  such  a  cjirec- 
tion  as  may  be  most  convenient  for  the  discharging- 
pump  to  be  wrought  by  means  of  an  arbor,  turned  by 
the  axle  of  the  machine  j  on  wnicb  arbor  is  a  small  fly- 
wheel,  for  the  purpose  of  regulating  the  inequality  of  the 
crank  to  which  the  pump-rod  is  attached.    C  C  is  a  square, 
plate  of  metal,    cast  with  the  lower  part  of  the  steam 
vessel ;  by  which  means  the  w  hole,  is  fastened  down  at 
the  eorhers  to  the  flooring  of  the  house  with  iron  bolts* 
DD  is  a  middle  part  of  the  steam  vessel,  furnished  with 
fianches,    for  the  purpose  of  screwing  it   to   EE,   a^id 
also  for  receiving  the  lidF;  by  which  means  the  parti- 
tion within  is  secured  to  its  place  in  tbe  middle  of  the 
janrachine,  and.  the  lid  may  easily  be  removed  for  the  pur- 
pose of  rectifying  and  repairing  the  internal  structure.    G 
is  the  square  part  of  one  end  of  thfe  axis  of  the  machine, 
wbrer  which  is  placed  a  gland  H,  divided  into  parts,  iti 
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or^er  ^l^al;  it  ni»y  ^c  put  on  over  the  souare,  and  pm* 
pprly  embr^cp  the  round  part  of  the  axis.  Within  this 
gland  is  d  stujlipg-box,  for  the  purpose  of  keeping  the 
axie  both  air  apd  stpam  tight.  In  one  side  of  the  lower 
apartment  pf  the  steam  vessel  is  a  small  opening  (secured 
^y  a  lid),  for  the  purpose  of  cleaning  that  part  of  tho 


Fig.  2  represents  the  partition  witliin  the  steam  vessel^ 
which  may  b,^  niade  either  of  brass  or  iron,  or  of  both 
^hose  metals  combined.  B  B  i^  tiie  lower  flatich,  the  up- 
per  parts  being  taken  away.  C  C  are  the  two  opejiings 
or  passages  for  the  vanes:  tliese  I  call  vane-ports ;  and^ 
^p  obtain  a  proper  idea  of  tlieif  figure,  it  must  be  ob- 
served,  that  the  largest  vane-port  is  formed  by  the  ex«. 
terior  portions  of  two  cones  z  z,  and  at  j^j/,  by  a  portion 
of  the  condi^ve  part^of  a  sphere.  The  extent  of  this  pas* 
sagp  throughout  must  at  least  be  cquaj  to  ninety  degrees 
of  a  circle,  and  the  vanes  of  a  sufficient  width,  so  that 

,••    *  -  ■  . . 

two  of  them  m^y  always  make  their  entrance  into  the 
vane-ports  before  the  other  two  make  their  gxit.  Tbcj 
edge  cc  may  therefore  be  supposed  to  descend  into  the 
low ^r  apartment  on^  half  of  their  depth,  and  to  rise  the 
other  half  to  meet  the  eye  ;  but  it  is  not  necessary  tba%  z,X 
be  so  deep  all  the  way  as  yy^  ^ut  converge  towards  the 
^entre  9f  the  machine.  This  is  the  ascending;  vane-pprt ; 
the  descending  one  is  included  between  I)  D,  which  am 
rabbets  or  seatings  for  receiving  a  packing,  herein^^r 
^rther  described ;  and  :r  x  represents  a  i;ising  edge,  sa 
as*to  ol^tain.  a  depti}  at  (east  eqi^a}  to  thp  tbigknt^s  <^  tti^ 
vanes. ;  one  half  of  which  edging  is  below  and  the  o^hec 
ihalf  lal^pye  tb^  ma^in,  axis.  Tbes^  edges  receive  two 
9jetal  platjfp,  fix-pd,  49^^  ^YJth  sqrews  on  them^  ^r  thg 
purpose  of  ^(^iJlfiWflj?  tb?  ^.^/"gs    T^^  part  ^  is  a|a{i 

ifrm^d  s^herigftUj:, .  an4  is,  j^roji^t^  ^tk  ^  P^ftingv- 

groove,' 
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groove,  wliicb  meets  the  edge  of  metal  in  the  middle  of  th« 
ranes  k  A,  Fig.  3.  F  F,  is  the  main  axle  of  the  machine, 
laid  in  its  place  without  the  vanes;  one  end  of. which  vL 
to  perform  the  necessary  work  required,  and  the  other 
is  applied  to  the  discharging-punip.  At  DD  the  pack- 
ing extends  to  W  W,  so  as  to  embraqe  t!)e  nave  as  well 
as  the  descending  vane,  by  vhicl)  means  both  the  nav^, 
and  the  vanes  move  steam-tiglit  in  thoir  revolutions, 
VVVVV&  that  part  of  the  partition  which. forms  a  plane  at 
the  axis  of  the  globe,  and  is  secured  in  its  place  by  beinr 
seated  in  a  rabbet  with  the  usual  jointing  materials  on  the 
interior  .margin  of  the  steam  vessel.  G  G  are  two  brai^^ei 
let  down  into  the  partition,  and  they  are  raisjcd  or  da- 
pressed  with  screws,  as  adjustment  may  require,  At/< 
• 

spaces  arc  left  for  packing  round  the  axle  ;  and  the  qp- 
per  brasses  which  keep  down  the  axle  serve  aisp  to  kQop 
it  ii^  its   place.     At  II  H  are  the  stuffing-bQxos,  mesf:, 
tione(J  in  Fig.  1  ;  thqy  have  a  division-plate  of  metal  in 
them,  so  that  SS  being  supplied  with  ste-am  froQi  tjlip 
valve-box,  the  packing  of  each  side  of  these  vacuitiQf 
are  rendered  air- tight.     The  manner  in  which  the  mrti<r 
tioin  and  vane-porte  are  constructed,  is  Ipy  rivetting  the 
two  ^art^  vvvv  togeth.er  by  m^ans  of  flan^jhes  at  1 1,  first, 
h%ying  jDOi«ated  tbe,]p»  on  an  axis,  to  correct,  by  turoing^ 
(eitl^gf:  tjy  h^od  ox^  ot;h^r^vi?e>) .  t^h)^  want  of  swopthjoea* 
^yl  t]futiU  from  the  qa.stin^ ;.  ^p4  ^yhw.this  is  dwe  thQi 
^ain  axle  is  fixed  to  its,  plac^  ^.  ^  guiffe^  V3^  vhich  tq  set 
ujp  tl^e  fouj  vap.^.s,  as  ^%^  Fig.  .3,,.  wh^ie^  fc^  a  m^re  iiw 
spection,  it  is  plain  how  this  is  performed.     The  opeir 
ijape  Qxhi^Mtii  a  ftagpe  of  meta^l,  wbiqU  ^ejp^W^'^pJz^t^oo 
eac^^icje  :  thp^se  pU.tQ^,  with  th^  Qdge,<rf  mejal  i^  ^K,  cast 
-wlth^  th^  frame*  fornx  grooMe^aad  v^c.uitiif^  to  i:ec^vQ  thoi 
Ufc^ijii^r  ,  Thp,  naye  l^ejyp^  hQUA.)5;,j  r^^^^  twp  icon, 
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axles,  which  are  curved   in  the  middle,  and  therp  cros^ 

each  other.    The  n^anuer  in* Which  they  receive  the  vanes 

IS  shewn  by  tl>e  fige^;  als©  kow  tl*e-pftc1f 

tnem  steam-tight  on  tlic  spherical  parp of  the,  na^ 

that  when  one  of  th^in  is  moved  its,  6ppp^&V4£^"^ 

same  axle  must  likewisii^'  be  moved.*  -  The  main^*>a32K  is 

tiirn^  ti:ue  by  rivettirtg  the  two  parts  together  at  tl\c- 

Bave,and  rc-rivetting  them  after  the  cross  axles,  are  set, hi 

t^ejr  pla9e4.     All  the  several  j)arts  of  .tlj^.Bgi^Jtuae  being 

tJien  put  iri  their  respective  sitiiatlon^^^^W^^^fedent 

dial  when  steam  is  admitted  into  the  lower  apartme&  tha 

j*ising  vane,   which  occupies  the  largest  passage,  must 

overpower  the  other  in  its  descent ;  and  that  if  by  any 

xt)i&atis  one  of  the  vanes  be  turned  a  quarter  of  a  revolu* 

tioti,  it  must  at  the  same  time  carry  with  it  the  one 

\V3iich  is  connected  on  the  opposite  side  of  the  nave;  aud 

tfiis  tuniiwg  is  effected  by  fixing  witb  screvvs:^  bloct  of 

ijvood  on  the  partition  at  KK,  in  J^e  fofpiijj^yi a* strongs 

bracket.     This  l^locl^  will  not  T)ermit  tlie  ^i^^filmi:  'VaD^ 

to  pass  it  without  being  turned  on  its  e^^Vby  which 

xneans  the  one  below  is  turned  at  the  same  tTrkie,  t^  pre* 

sent  its  broad  siirfdce'to  tlie  large  vane  port.     It  may  be 

necessary  to  remark,  that  when  the  machine  is  4o  be  set 

sti  work,  the  steam  is  not  admitted  9bto  the  u^per  apart* 

ftient  of  the  vessel,^ to  e:5w?Iude  the  air,  but  anters  imme-r 

diately.  from' the  valve-box  to  the  eduction  .or  discharging 

pipe,  in  ordei?  W  jpreserve  the  grease  which  is  made  use 

Cff  to  hihri&£ttet)ie  internal  moveable  mechanism  of  thi» 

Engine. 

For  the  farther  ^xplanaitbn  of  the  inanner  in  which  I 
prepSLte  the  packing  for  the  necessary  parts  of  thJ  uia* 
chine,  I  farther  remark^  that  I  arrange  s|rand^  of  lt>pe« 
yarn  by  a  method  sotneWhat  simihuF'  to  tli^^^;||^p^d  in 
4>fakin^  frip^e.     A  sufficte»t  nuii|ber  of  "fringes  iere  laid 
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at  the  ^de  of  each  othei:  .for  filling  the  grooves  or  spaces 
they  are  to  occypy  ;  aud  then  they  aie  ^ wed  slightly  to-* 
gether.     After  this  they  are,  for  the  vaues,  placed  f^dge-^^, 
Avise  on  a  flat  iron  collar,  jointed  at  its  corners,  and  then) 
lashed  firmly   thereto   by  means  of  rope-yara   passing 
through  the  body^  of  this  fringed  fabric,  and  wrapping 
round  the  iron  collar,  so  that  when  the  collars  of  hemp. 
a\id  iron  are  in  tbcit  aespective  i^laces,  the  end  of  the 
fibre  of  theiienip  is  presented  to  the  abrading  parts;  and 
by  means  of  a  small  pin,  driven  throu^  the  thickness  of 
the  vane  at  S  S,  Fig.  3,  the  whole  are  immoveably  retained 
in  tiieir  proper  situations.     I  also  adopt  the  same  kind  of* 
fabric  for  the  side  packing  at  D  D,  Figll  2,  bot  I  heres 
fasten  the  henipen  fringes  to  pieces  of  "wood  instead  jof 
iron,  and  present  the  ends  of  their  fibre  to  the  sides  of 
the  descendin'g  vane.     At  other  places  where  this  kind 
of  packing  is  npt  eligiUe,  nor  so  much  required,*  I  a49{>^ 
the  common  method  of  packing.     As  it  is  not  eligible 
any  more  than  absolutely  necessary,  to  pack  the  vaiies 
whilst  they  aire  situated  in  the  large  vane  port,  they  .^c 
by  cutting  or  shearing  successively  made  to  enter  it,  and 
receive  their  proper  configuration.    Where  circumslanffcs 
will  admit,  I  adopt  the  use  of  angular  teeth,  in  the  form  of 
a  cheveron,  for  the  purpose  of  connecting  and  turning  any 
wheel-work  that  may  be  an  appertdage  to  the*  machine, 
by  which  means  I  obtain  all  the  advantages  resulting 
from  small  teeth,  in  respect  to   what  artists  call   their 
taking  and  leaving,  without  the  liability  of  their  being  so^ 
soon  broken,  or  otherwise  affected,  from  the  diminutive*- 
fies^of  their  size* 

Fig.  4  §hews  an  eligible  proportion  for  such  an^«Utf> 
teedi,  their  depth  being  equal  to  the  .part  of  the  tooth  at> 
S  in  the  direction  of  the  d9tte4^  line.  In  order  to  xo^fs^ 
my  machine  appropriate  to  the  driiinjnor  of  nii/jps;,  &/c*  i 

adop^ 
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'  sriopt  the  use  of  rope  or  ropes,  with  bbdkets  so  d.ppendea  * 
to  them  that  the  rope  being  endless,  ahd  made  to  rerolve 
hy.  th*^  engine,  a  number  of  the  said  backets  are  caused  * 
to  descead'OQ  one  side  whilst  oth(irs  are  ascending  on  the 
contrary  side  of  the  shaft. 

Fig.  5  shews  two  wheels  or  pullies  over  whicTi  the  rope 
j^ses,  aftd  over  bne  of  which  the  buckets  may  be  enip- 
tied  .df. their  contents  of  water  or  other  materials.  These 
irheeii  are  turned  by  the  engine  at  one  and  the  tftme 

■   time,  by  wheel  and  pinion,  or  otlierwise  ;  and  their  axles 

0  r 

sire  so  disposed  as  to  cause  thehi  to  iKtand  obIiqu«  to  itie 
faorizon,  and  also  to  one  atiOther,  in  order  that  the  as- 
.  Ctn/H^ng  biickets  n4ay  not  interfcrfe  with  thfe''  rope  at  o. 

In  witness  whereof,  &c. 
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Sji^ec^ation  of  the  Patent  grantdt  to  .William  £ver- 
HAROL  Baron  van  Doornik,  of  fVeU-streety  in  tlie 
Comity  of  Middlesex ;  for  certain  Compositions^  formed 
hf  uniting  an  absorbeiit  or  detergent  Ea^^  with  other 
JngtedienfSy  so  as  to  render  the  same  ftiore  effectual  in 
'  Wasmng  or  scouring  ^  and  for  various  other  Purpo^s  is 
xthich  Soaps  or  detergent  Earths  are  now  applied^^ 

Dated  Decemb^  19,  1804. 

JL  O  all  to  whom  these  presents  shall  come,  &c, 
Jfot^  KNOW  Y£,  that  I  the  said  William  Everhard  Baron 
fith  Doornik,  in  compliance  with  the  said  proviso,'  do 
^tereby  describe  and  ascertain  the  nature  of  my  said  in^ 
Tcntion,  and  in  what  manner  the  same  is  to  be  p^rfifeh- 
dli,  t^V.  Pt'ocure  a  sufficient  quantity  of  marl  or  sapo|^a<> 
Mons  earth,  which  must  be  taken  as  clear  il^  p6^ible  &it' 
df'the  ground,  and  put  into  a  kiln  to  dry  ;  add  when  it  id* 
fertectly  dry  reduce  it  to  a  fi^^  powder/  by  grtildiirgV 

suungi 


sifting^)  bc^'^tbefivtee ;  add^befl,  if  tfa;ocight  neodfol^  €K* 
pOse  tfaet  s^e  %o  fthe  air ,  eidier  rpade  intp  oakes  or  other-^ 
irisQ,  th  •pind^  that  iu  colomr  ^ay  be  m^proved,  and  its 
ofcfaor  qaitlkies^  jtiore  ^or  less,  altered.  To  make  a  ton, 
Qf'twea^  hrnudrad  we^gbt,  fi(f  the  pateirt  oonnp^^sition  or 
s2iafi  fon^QQi&f ^1  >tlS€^  take  siyL  bmidi^ed  and  ninety  ponrnls 
mai^bt  tyiore  or  less  of  taliow^.or  other  fat  or  oil,  &t)d 
pF^oeed,  bgr^tlie  tnrditrary  process,  to  conv^t  it  into  soap. 
But  wbeittfaetaUoifv',  fat,,  «r  oil,  is  nearly -converted^inta 
'  soifep^  ij^isc.  into  atrotlier  Jixiiler  four  hundred  end  ten 
^nrrdhs  trt^igfat,  «r  thereabomts,  of  the  marl  or  sapcu^ace- 
oiisjeaitk,  fxiiverized,  sif«ed,  and  bleached,  hy  exposure 
lx»  tiat  air,  if  soch  bleaching  sboald  be  thought  necessary, 
»  before  Jinenttoaed,  n'tth  an  «quft1  quantity  ctf  strong 
lees,  or  solution  of  caustic  alkali,  stirritig  it  conBtantly  ; 
and,  after  boiling  it  three,  four,  or  five  boors,  as  may 
be  found  necessary,  pour  it,  when  Iiot,  and  in  a  gluey 
^tate,  into  the  boiler  of  soap,  prepared  with  tallow,  fat, 
or  oil,  as  -aforesaid,  being  also  hot,  and  bring  the  whole 
again  into  a  gluey  or  liquid  state,  by  pouring  into  it 
about  t^^  liundred  and  ninety  pounds  weight  of  the  lees,  ~ 
or  such  Quantity  as  may  be  thought  sufficient.  Then 
keep  it  turning  and  boiling  gently  for  about  an  hour  ; 
when  it  is  to  be  poured  into  the  frames ;  when  it  is  left 
to  cool  till  the  next  day,  and  then  cut , it  up  wth  brass 
wires,  in  the  same  manner  as  is  done  in  the  process  of 
making,  soap. 

To  make  a  ton,  or  twenty  hundred  weight  of  the  pa- 
tent copaposition  6r  soap,  for  the  use  pf  the  n^\^}%  in 
washing  by  sea-water,  take  four  hundred  and  thirty 
j^u/jdtJ  Mreight,  mjore  or  .le^s,  of  (^.ilow,  or  pther  fat  or 
pil^  ^d^proqe^d  to  convert  it  into  ?oap  by  the  oinlinary 
proces^s.  ^i»d  v(hen.the  taljpw,  father  oil,  13  neavly  con- 
yprted'  ijito  soj^p,  put  iijto  ajripther  boiler  six  httndred  and 
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thirtys  pounds  weight,  more  or  lets,  of  the  marl  or  sa- 
ponaceous earth  sifted,  pulverized,  and,  if  needful, 
bleached,  as  above  mentioned,  with  an  equal  quantity  of 
lees,  stirring  it  constantly ;  and  after  boiling  it  three, 
four,  or  five  hours,  as  may  be  found  neeessary,  pour  it, 
when  hot,  and  in  a  gluey  state,  into  the  boiler  of  soap, 
prejpared  with  tallow,  fat,  or  oil,  as  aforesaid,  also  hot, 
and'bring  the  same  again  into  a  gluey  or  liquid  state  by 
pouring  it  into  about  two  hundred  and  ninety  pounds 
weight  of  lees,  or  such  other  quantity  as  may  be  thqught 
sufficient.  Then  keep  it  turning  and  boiling  gently  fof 
about  an  hour,  M'ben  it  is  to  be  poured  into  the  frames, 
where  it  is  left  to  cool  till  the  next  day,  and  then  cut  it 
up  with  brass  wires,  in  the  same  manner  as  is  done  in  the 
process  of  making  soap. 
In  witness  whfcreof,  &c. 


I  »  I 


Specification  of  the  Patent  granted  to  William  Hawks 
the  Younger^  of  Gateshead y  in  the  CounUf  of  Durhmtiy 
Iron-Manufacturer ;  for  siindiy  Iniproveynents  in  C9n- 
structing  and  snaking  Chains  for  the  Use  of  Mines  and 
other  Purposes,    Dated  July  2,  1805* 

With  a  Plate, 

T'  .  . 

O  all  to  whom  these  presents  shall  come,  &Ct 

Now  KNOW  Yt,  that  in  compliance  wij^h  the  said  proviso, 

I  .the  said  William  Hawks  do  hereby  describe  and  asceiv 

tain  the  nature  of  vpiy  said  invention,  and  tbe  manner  in 

which  the  same  is  to  b^  performed  as  follows  \  that'  is 

to  say :  * 

In  Table  l,  (Plate  V.)    C  represents  a  bar  of  iron, 

steel,  copper,  or  other  metallic  substance,  out  of  which 

a  linlc  is  to  be  cut  or  formed  to  make  part  of  the  chain  ; 

E  is  4  cpfi^n  or  h^^y  tiie  area  of  which  the  steel  plat^  B 

und 


1 

f&r  the  Uh  ef  Minei  Mmd  aihtr  Purposes 4  '        9h 

•ad  IV  are  tnado  exftctly  to  fit  y  and  the  holes  F  F  through 
these  plat^  ar^  to  be  of  equal  circumference,  and  must 
be  exactly  opposite  to  each  other  when  placed  in  the 
coffin. 

The  bat  C  being  placed  in  the  coffin  between  the  stedl 
plates  B.and  D»  the  steel  punches  A  A  are  tabe  p^Iaaed' 
in  the  boles  F  F  in  the  up]per  plate^  and  are  to  be  fi^rced 
through  the  bar  C  >  by  a  powerful  screw,  or  any '  other 
laechanicai.  poM^er ;  C  2  represents  the  bar  thus  per-^ 
f orated,  and  this  process  being  repeated  upon  other  bars 
similar  te  4lie  bar  C>  will  produife  the  nicest  accuracy 
and  a  perfect  similarit)',  both  ^ith  respect  to  the  size  of 
the  holes  a&d  their  distance  from  each  other  in  each  bar 
so  p^foraledb 

.  In  Table  Zi  Fig.  1  represents  the  bar  C  perforated  in  tbf 
itanner  beforei-mentiOQedy  pUjced  between  two  steel  died 
.G  O,  which  have'  boles  through  them^  con:e^pondinf 
with  the  holes  in  the  bar  C  ;  and  the  bar  Q  so  placed,  is 
confined  there  by  means  of  two  steel  pins  which  pasa 
through  the  two  dieil,  and  the  bar  C>  as  repr^sf^n^  in 
the  lignre>  and  which  ;pins  are  there  {^t^iif^  by  keys 
going  tlirough  them  as  represented  at  H  }i,  gr  \^y  screws 
and  nuts.  .^  . 

Fig.  i  is  another  die  of  steel  01:  iron  jrith  .a  s^tfape  of 
steel,  through  which  there  is  a  mortice  11^  p^f  su^h jl|- 
mensions,  and  so  corresponding  in  figuve  with  ^be  die^ 
G  G,  that  they  may  just  pas3  fre<^]y  through,  the  bar C  2, 
confined  bet^ieen  the  dies  QQ  a9  before*mentionQd,  is 
laid  on  the  die  Fig.  2.  the  under  dil^  Q  foeih^r  at*  this  same 
time  receircd  into  the  mortice  IL  and  a  screw  or  other 
mechanical  power  being  applied  upon  the  |ipp.Qr  die  G, 
the  bar  C  2  is  cut  by  the  edges  of  the  said  upper  die  G^ 
And  of  the  mortice  1 1,  into  the  figure  of  the  link  repr^* . 
jen^  at  C  3.     The  die^  Fig.  2»  may  be  made  in  the 

N^  form 


■  s 


/ 


fbrrtk  represented,  or  'm  any  Mhief  foftA  crtc»kt«ri'  t» 
produce  n  »heafiike m  sknting culf wtotbe^ig^  06  tte 
said  trpper  dia  G,  by  wftibli  the*  rd*}sfirt«5©.  ^  t&is^  bar  to 
be  cut  will  be  much  less  than  if  the  surfece  of  Wig^  2 
l^'ewj  tot  d?  in  a  strait  fine.  -  '  • 

Ih  T^e  3,  C  ^,  is  an6t?h^  f^pfrfeBeAtatioti  dC^  the  link 

formed  as  bfefore^menti^ned  ;  h.  tdpveittnis  ab  tmni;Mrm 

'■jection   or.  end  vievr  of  a  b^r  of  iron  0i  otiiepr  raeftal 

brought  into  that  forar^  by  being  enade  to  paift  bet^w^eii' 

rollers  ctit  for  that  puqx^s^e.     Tl^bttl:  L  tfakd^toHttd,  it 

then  CQ^  intfy  proper  licflgtl^  am)*  foptrl^  iiM)4  %lidi6^  or 

Ihimblesy-as  represented  at  1^1!A;  1^  afH^er:  efiils  of 

these  bushes  OF  t4rimb}es  bein^  of  a  skse^  cMAsipoiidk]^ 

with  andlitting  the  holes  perforated  in  the  lUA-  €  3^'  airt 

made  tK>  pess  through  (fhe  hofe^^  itv  tie  }irfk/>  liH^He^pro^ 

jecting  part  op  shouMer  of  tfie  b«id|i  '0^4hi»MM0^ini^ 

ibdntftct  witb  the  Iii)k^ '  a^  ipeptesetited  ftV  lt[  N^.    O  Qk  »6 

two  dies  whicb-hci^Ns  botes  through' l^iemy  emptspmii^iia^ 

'Wkh  the  holes  lb  thelirtkG  3.  AAep  th6.  bilftbes^btive-beeii 

feserted  at  WN,  icythe  feee  of  thes^  dfe&  0  0»,  eMfifee^ 

Vutfcs  are  made  at  Q:QQ:(S,  'of  the'slfrftte  %uiie'  ikod  d^ 

'linenisioiis  as  the tfhieker  ettd^tsf.the  "Pushes,  MM.  -  IPbe 

link  C  3  (having  two  bushes  or  thiihbles  in  it,  as  reptelx^i7ted 

«t  ^N'N)  b(ei^)gtai^dt)l^e  utijdr^d^^^^v  with  the  tJMoker 

;  end  of  eaoh  bush  .^  4!hitnbIo  pku^ed  in>  •tlwe<coifH^l*sink  at 

.^thedie-j  a?Kl»a  steel  pin  bein^»^|»a^gfe<i  through  veacb''|t»u0i;i 

as  at  R  tt,  the  iippi^rdie  T$/)fead^?ilpoii  it  ;<  mvt  tlte-  fopce  of 

a.^€r.e.w  or  any  €f«6^,iiteGH»lwcaU  power  beifig>  applisd, 

.  'the^dies  06  areriH'^^^:^«o^ldi9  eitcbi^#tbdr^  arNk^wben 

the  bottoi»'0^  tb^f^uiitk^i^flk^  tft ^^'  uf^perdie'Qtdiuiies 

,rii)'couta(^t  i^ieh  tb^eiidvofrtbe  j^bontliiiiiblft's^lHcfa'^^ias 

jrpaissed  through  tl^>t ink,  ati)^  ^iskdl  .or'  tUoibte  iscptessod 

•dow^,  and  i^ecdssasfiL}^  taties:-.  the  fci'inj^0i:Ntbe£!omj3tersmk 

A  in  the  die  Q,  oa|?e  < iiiiying;  be^^;  pii^iousljr  laksn:  to  w- 

?  *   *  .  certain 


s© 


r 


TabU  1 


A 


B 


(^ 


r^ 


%.i. 


r 


o 


w 


^ 


n.V:YoiyKS€4umd  SerCe^. 


Tabic  2. 


--^7 


r 


■V  -rl"- 


1  > 


^^F^> 


® 


C  Z 


^ 


\ 


^ 


(  .1 


^t>2. 


-^I 


J 


A 


O 


X? 


_i:j3 


^J 


Table  4 


M 


M 


r\ 


B. 


0: 

— i-^-t 


O 


^5l 


"-i¥ 


:5f' 


LllI 


O 


OP 


OP 


,'  ,        .         A— 


R 

^ -u 


L.         'l 


,TT 


-I    T    ■■  I 
li        'I 


I  i-t 


-•  ,1  ■   !<" 


r 


V  i-.ii 


// 


\ 


./-'• 


N 


o 


«^ 


far  the  Use  of  J^inn  a^  other  Purposes.  $^ 

certain  that  the  quantity  of  metal  in  the  bush  or  thimble^' 
yiucb, ha&  beea  pa3se4  ttu-qugb  tU^^^lil^k^i ; ^hftU.Mi^her  q«- 
ceed' UQt- be  defiqi^t  of  th^.  '^imtf.  i^e^uixe^tprfill.the 
'CQuoteaisinLopnipJet^ly  wUei\  thi|s  pressed.  ^ ,;Q  P  Q  P  re- 
present tbe.  tiy.o  die;^.  with  the  lii^  hip.fewee«  tj;^r»,.  ^  the 
cn4  *oi  .this  ojpewtiQn  tbe'^dotjad.  lings  heijajj  inteind.e4  to 
represent  the  figure  of  the  bushes  or  thimbles,  a^d  tlie 
countersinks  with  thei  it^el  ptfl9  tj^oqgh  them;  th^se 
steel  pins  are  of  the  same  size  as  the  pins  which  are  after- 
wards to  connect  die  lints  tojrether  when  formincf  the 
eadless  cbaio«  C4  represents,  the  link  w|jten  b«f Red  oi* 
thimbkd  in  thei  manner  described,  and  it  is  evident  that 
the  niceat  apcur.acy .  must  tfe  product  ycUh.  respect  to  the 
length  of  the.  bnsh  c«:  thin^ble  tjius  fixed  ija  the  Ijnk,  thie 

size  of  the  hole  in  the  bush  and  the  distance^  of  the  holes 

'   '    ■■   '  ... 

from  e^ct^  other.      Of  cpurse  every.  Unk  in   Hie  chain 

must   duly  bear  an  equal    share  .of  the  weight    to  be 

sugtained. 

1  desire  it  lAay  be  bbserveff,  by  way  of  general  expla- 
nation or.  specification  of  my  ;5aii  inventfor\,  ifiat  such 
invention  cgnsists  iq  prpduciog,  a  link  or  linlgs  with  its 
'bushing,  as  represented  at  C  4,  with  those ,  properties 
above  described  of  being  all  exactly  alike?,  both  with  re- 
^ct to  Ib^  djstauce  and  4^  of  the^bol<^.4^dai3o^tli# 
shape  Qif  the  liak. 

Table  4  r^epresents  a  i^uQot  and  pfpfiL^.  vievv  of,  a»  piaice 

,of.  tbe  chaiii  put  tOgethei^  wbe^e  th^..  Ijiil^^afj^  ^Ul^ 

^ci;>ataly  three. and;  iwaabu:<;^^  b^  ti^&.i¥^  b(^  V(^^ 

a»cii:(;u»)3tapces.£ei(]jQired^  vi^*  oo/^lin^  pc  tm>^  ib^cpr 

ioHTv&cs.  afbrea^^i'attlu^  4isci:efi«aof  thm9;«cb^^^;tA  luifi^ 

In  witness  whereof,  &c.  •      ....     r 
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Specijicatidn  of  the  Patent  granted  to  3kqo^  BuFriNGToi5f, 

of  the  City  of  Bristol ^  Gentleman ;  for  a  new  Method  of 

straining  or  stretching  (techntcally  called  habiting  J  all 

Kinds  of  Woollen  Cloth  for  croppirtg  or  shearing^  and 

for  stretching  or  straining  all  other  Kvsds  of  Pims^ 

Goods* 

Dated  October  30  i  IBOt-   ^ 


With  an  Engr»,ving. 


To 


I 


all  to  whom  these  presents  shall  come,  &c.    ''  • 


Now  KNOW  YE,  that  in  compliaiice  with  the  said  pro- 
viso, 1  the  said  Jacob  Buffington  do  hereby  declare,  that 
my  said  invention  is  described  in  manner,  following :  that 
is  to  say :  To  strain  cloth,  or  any  other  stuffs  that  re- 
quire to  be  strained,  I  secure  the  lists  of  tlie.  cloth  to  one 
edge  of  strong  web  by  lacing  6r  otherwise^  the  other 
edge  of  the  Mreb  is  made  fi^t  to  a  small  rope  or  cord  that 
passes  through,  appertures  in  frames,  so  made  as  to  suf- 
fer the  web  to  pass  freely  when  moved  forwards,  and  to 
prevent  the  rope  or  cord  from  driawihg  out  in  thtt  act  of 
straining,  • 

tn  the  margin  of  these  presents  ts  represented  a  fraraci 
which  ansij^ers  this  purpose;  but  the  construction  m 
be  Varied,  if  thought  necessary,  so  that  the  principle 
object  of  the  invention  is  adhered  to,  viz\  to  strati'  tbe 
clotH*  or  sttifls  from  selvage  to  selvage,  or  list  to  li*t. 
By  this  ineans  the  operation  of  cropping,  shearing,  &tr. 
J9  much  facilitated,  and  the  workman* enabled  to  prd^ 
duce  better  work,  and  in  less  time  than  he  conld  by  any 
former  m^od. 
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PaUntfer  pftOflhing  iaff  Kinds  rf  JVooHm  Cloth.     9S 


Dsse&rftiox  or  thx  Drawings. 
(See  Plate  VL) 

Fig^  if  A  A^  represents  the  cloth  passing  over  the 
shearing«-board,  which  is  shewn  underneath  by  the  dotted 
lines,  and  on  which  the  habit<^fraines  are  placed  accord* 
ing  to  the  width  of  the  cloth. 

B  B  exhibits  the  hooks  or  lacing,  or  any  other  meant 
that  may  be  found  convenient  to  fasten  the  clutb  to  be 
sheared  to  the  webs  C  C,  which  should  be  made  of  any 
cloth  or  webbing  of  little  or  no  elasticity ;  which  web- 
bing is  attached  to  the  selvage  or  list  of  the  cloth  the 
i^hoie  length,  or  less  than  the  whole  length  if  thought 
more  convenient,  previous  to  its  introduction  into  "the 
frame*  On  the  other  side  of  this  webbing  is  attached  a 
small  rope  or  cord,  either  covered  with  leather  or  part 
of  the  webbing,  or  any  other  suitable  material,  so  as  to 
make  it  pass,  freely  through  the  habiting  frames  D  t) ; 
which  frames  are  made  of  iron,  or  any  other  proper  ma- 
terial. 

These  fkrames  are  ejctended  from,  oi*  drawn  nearer 
to,  each  other,  as  occasion  may  require,  by  means  of 
lines,  Cords,  chaiqs,  or  rods,  as  shewn  at  C  C,  which 
are  connected  to  a  lever^  windlass,  puUies,  rack  and 
pinion,  or  any  other  power  that  may  be  found  convenient 
for  tightening  or  slackening  the  cloth  at  pleasure. 

Fig.  2  is  a  section  of  one  of  the  gripes  of  the  habiting 
frames  D,  Fig.  1 ,  through  wliich  the  rope  or  cord  at- 
tached  to  the  webbing  passes. 

In  witness  whereof,  &c. 
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•  E^s&tf  M  kkt  Ddhhiofi  tffhitSsi.  ^- 
By  Thomas  TexyN*,  M.'S^For.  Sec.  U.S. 

'(Concluded  from  Page  Si.) 

I 

T"     ' 
HE  a^arent  attraction  of  two  floating  bodies^  rottnd 

both  of  which  the  fluid  is  raised  by  cohesive  attraction^ 
is  prtxlpced  b^  the -excess  of  the  fttianosphepc  pressure  oji 
the  r<?motG  sides  of  the  solids  above  its  prossure  on  their 
ncighbouriiig  ^ides ;  or, .  if  the  •e^p.erirnentp  are  performed 
in  a  vacuum,  by  the  equivalent  bydrost^^tic  pressure  or, 
suction  derived  from  the  weight  aod  imm<i^diate  cohesion 
of  the  intervening  flwid^     TWl?  force  .varies  ulti^nately  ia 
liie  inverse  ratio  of  the  s<jijftrq  of  the  distance .;  for,  if  two 
plates  approach  each  other^  the  height  of  the  fluid  that 
>  ristjs  bet  ween  them  is  increasi^d  in  thQ  simple  inverse  ra- 
tio of  the  distance  ;  and  the  mean  action,  or  negative 
jiressure,  of  the  fluid  on  each  particle  of  the  surface  is 
also  increased  in   the  same. ratio.      When  the  floating 
bodies  are  both  surrounded  by  a  depression,  the  same 
Jaw  prevail,  and  its  demonstration  is  stUl  more  sim(>le 
and  obvSous.    The  repulsicm  of  a  wet  and  a  dry  body 
does  hoi  a{Spear  to  follow  the  isame  propoition  :  for  it  by 
110  means  approaches  to  infinity  upon  the  stipposition  of 
perfect  contact;  its  maximum  is   measured  by  half  tH 
9ttth  of  tfie  elevation  atid  depi-^ssJon  on  the  refftote  sides 
of  the  iSubstatices,    tfnA  ns  the  distance  increases,  this 
Juaximum  is  only  diminished  by  a  quantity,  which  is  inii 
jtially  as  tlic  square  of  the  distance.     Tl]e  ftgtires  of.lbe 
solids  concerned  modify  also  sometimes  tiie  law  of  attrac- 
jtibn,  so  that,    for  bodies  surrounded   by  a   depression, 
there  is  sometimes  a  maximum,  beyond  which  the  force 

agaia 
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ij^aift  4i«iit)i8hes :  mi  it  is  htiic#  that  a^lMght  bdlj!^  floa^ 
kig  on  mefeuffy^  in  a-  itiemi  Ktde  lai^ep  thanr  itiieiiF,  in 
iMeld  in  a  dtaUe  aqtiilibriaoiv  wiibant  toiioifting^  thm  aidon 
The  veadiein  of  this  wiU  beexiine  afipatfent^  whwi  w«  eotair 
Ittiiie  the  cKvection  of  tJw  wErfac«  neceawtiily  assaniad  bf 
Ifee  i^er^ii4>y  in  «t»^t«T  m  pf^str^  f bat-  afp^^priato  an^ie  of 
contact;  the  tension  acting  wid)  lestfordle  wtum  ^he^  suiu 
face  atta€h6»  k^tdf  tid'  fbtf  <«ngut|ir  tiermtiititidti  ^  the- float 
in  a  din^otion  k)w  herisietilai. 

Tfie*  af»p»reiit  antvaotion  jMiodttctd  bemtaon  goK«b  6jr 
the*  inlMpostti^n  oi  a»  fltiMtib  doe»^nol  depend  on  their  being 
partiaflffr? imoiepsed  in  it;  on  ttm  contrary,  iti  offedo  m 
still  m(»9  pimoMlly  ovbibitediii  otherrsitualaons:  and^ 
when  tbo  oobeMon  bet^oon  two  8did»  J9  increasoti^  asid 
Oifteadod  by  the  inte«^*ention  of  a  drop  of  wotoir  oy  of  oil^ 
the  siifiepifcisil  eohesion  of  these  fluids  ia  fully  sufficiowlr  to* 
earplain  the  additional  effect  When  wholly  itmnonied  in 
water,  the  cerHesion  betvi^een  two  piec^os  cf  glass*  i»  Htti^ 
or  net  at  aj}  greater  tilati  wbw  dry:  biit  if  »  smaH  po»u 
tioii  only  of  a  fluid  be  interpo^,  iM&  cui^fed'  surfae^, 
that  it  exposes  to  the  air,  will  evidently  he^  capable  6t 
resisting  as  great  a  force  z»  it  would*  suppevt  tUKSmf  ikt 
pressure  of  the  cohitnn  of  fluid  that  it'  i#  oopablk  of 
iUstainifig  in-  a*  vertical  situation* ;  and  in  ctda&e  to^aipp^ 
Ais^ftMfee,  we  must  employ  in  the  separation  of  tbe^plhttiiy 
as  great  a  force  as  is  equi^Mleiit  t!o  the  pressure^  e#  a^  oo« 
Ibmn  appmprtats'  to  their"  distance.  MorvOM^  ftMNfd 
Att  aw9  discs  of  glus^,  3  iticlm  French^  itr  dilMMKef ,  at 
Aedistamee  of  one-tenth*  of  ar  KtNi,  appear<^  to>  eohoio. 
Wfth  a'  9bteer  of  W.^'gnim,  MAiich  ik eqrAv^ltmtf  m  tila 
pasatire  of  ^  eokiimr  ^9' I!nes»iii' height^:  KonoPttm  pMip 
Arcr  0f  the  height  «nd>  thedifltasiief^  of  ^kmpj»mi^ik  SiS 
fines,  instead^  of  di#5)  whic^was^  the  result  o^  Mtm^i 
Ckperiiiiefilr  6b  the  actual  aiHCMfi^  of  wkmi  VW  dtt> 
u  VlI.»«*»SicoKD  S^ias/  O  ferenct 
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farcticeas  much  smaller  than  .the  diSerencc*  of  tbe  Variotis 
experiments  t)n  the.  ascent,  of  fiuids  ;  and  it  may  ecisil)i[ 

> 

have-:  sMrisen  from  a  lyant  of  perfect  parallelism  in  the 
plates;- for  tha'e.  is  .no  force  .tending  to.  preserve  this 
parallelisai.  The.  error,  in  the  extrenit.!  case  of  the*plutei 
coming  into  contact  at  :one  point,  may  reduce  .the  ap-^ 
parent  cohesion  to  one  half. 

'    The  $aine  theory  is  suiHcient  to  explain  the  iaw  of  the 

force  by  which  a  drop  is  attracted  towards  the  jiinction 

,    of  two  plates  inclined  to  each  other,  and  which  is  found 

'    to  vary  in  the  inverse  ratio  of  the.  square  of  the  distance ; 

wheDce  it  was^  inferred  by.  Newton   that  the.  primitive 

force  of  cohesion  varies  in  the  simple  inverse  ratio  -of  the 

idistance,.  while  other  experiments  lead  us  to  suf^sf^  that 

.cohesive  forces  in  general  vary,in  the  direct  ratio  of  the 

(distance.     But  the.  difficulty  is  removed  by  considering 

ftbe* state  of  the  marginal  surface. of  the  drop.     Xf  the 

rplates  were  parallel,  the  capillary  action  would  be  equal 

*on:h0tb' sides,  pf  the  drop  :  but  when  they  are  inclined, 

the  ciuvature  of  the  surface  atithq  thinnest  part  req\iires 

a  force  proportionate  to  the  appropriate  height  to,  coao- 

•l^ractit.;  and  this  force  is  greater  than  that  whiohacts 

'lOn^^e  oppos^ite  side.     But  if  the  two  plates  are  inclined 

\to  ll^j^ofilsoq,  th^  deficiency  may  be  made  up  by  the 

bydroslatic  weijgfat  of  the  drop  itself;  and  the  same  in- 

.  clinAtuxn^  will  serve  for  a.  larger  ov  a  smaller  dfop  at  th^ 

'Same  plac^.    .Now  when  the  drop  approaches  to  the  line 

-of  contact,,  the  difference  of  the  appropriate  heights  for 

*:    «a^ii)aU  drop  of  ^  given  diameter  will  increase  as  the 

.^squ^re^pf  the  distance  decreases  ;  for  the  fluxion  -of  the 

.feciprocal  of  any  quantity  varies  inversely  as  the  square 

*;Qf  that;qiiaptijty:.  and,  in  order;  to  preserve  thip  equili- 

.  ^i>rium,  the  siue/pf  the.ai^le  of  elevation  of  the  two  plates 

.  must  h^  nearly  jn  (be; inverse  ratio 'of  the  square:  of  tb« 

^  O  .».•..:.  ^distaance 
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distaTice  of    thei  drop  from  the  line  of  contact,    as  it.', 
actually  appears    to  have   been  in    Hauksbee's  experi- 
nients.  .     .         .  •  • 

VL  "Physical  Foimdation  of  the^  Law  of  superficial  Cohesion, 

We   have    now   examined    the    principal   phenomena 
^hich  are  reducible  to  the  simple  theory  of  the  action  of' 
the  snpevficial  particles  of  a  fliiid.     We  are  next  to  in-" 
vestigate  the  natural  foundations  upon  which  that  theory* 
appears  ultimately  to  rest.     We  may  suppose  the  parti- 
cles of  liquids,  and  probably  those  of  solids  also,  to  pos-' 
sess  that  power  of  repulsion,  which  has  been  demonstra-* 
tiveiy  shown  by  Newton  to  exist  in  aeriform  fluids,  and* 
which  varies  in  the  simple  inverse  ratio  of  the  distance  ot 
the  particles  from  tfach  othier.     In  airs  an"d  vapours  this, 
force  appears  to  act  uncontrolled;  but  in  liquids,  it  is 
overcome  by  cohesive  force,  while  the  particles  still  re-* 
tain  'a.  power  of  moving  freely  in  all  directions  ;  and  in 
solids  the  same  cohesion  is  accompanied  by  a  stronger  or', 
weaker  resistance  to  all  lateral  motion,  wtich  is  perfectly 
independent  of  the  cohesive' fouce,  and  which  must  be 
cautiously  distinguished  from  it.     It  is  simplest  to  sup- 
|>ose  the  force  of  cohesion  nearly  or  perfectly  constant  in 
its  magnitude,  throughout  the  minute  distance  to  X^^hich 
it  extends,  and  owing  its  apparent  diversity 'to  the  con- 
trary action  of  the  repulsive  force,  which  varies  with  the 
distance.     Now  in  the  internal  parts  of  a  liqliid   these 
forces  hold  each  other  in  a  pertect  equilibrium,  the  par- 
ticles being  breught  so  near  that  the  repulsion  becomes 
precisely  equal  to  the  cohesive  force  that  urges  theiii'to- 
ffether :  btit  whenever  there  is  a  curved  or  ah<rulan  sur- 
face,  it  may  be  found' by  collecting  the' actions  of  the 
different   particles,    that  the  cohesion    must    necessarily 
prevail  over' the  repulsion, -  and  must  urge  the  superficial 

O  2  parts 
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jpiirts  ^nvrt^g  with  a  force  proportionate  \»  the  ciirra|»i«| 
aud  thus  prodiiice  the  feflfect  of  ^,  uniform  tension  of  tb^ 
surface.  For,  if  we  consider  the  effect  of  any  two  pan^^ 
cles  in « a  curved  line  on  a  third  at  an  equal  distance  be- 
yond  tfaem^  we  shall  find  that  the  result  of  their  equal 
attractive  forces  bisects  the  angle  formed  by  the  linij^  of 
cUrection;  but  that  the  result  of  their  repulsijtre  forces, 
one  of  which  is  twice  as  great  as  the  other,  divides  it  in  the 
ratio  of  one  to  two,  forming  with  the  former  result  an 
angle  equal  to  one-sixth  of  the  whole ;  «o  that  thp  addi- 
tion of  a  third  force  is  necessary  in  order  to  retain  these 
two  results  ia  equilibrium  ;  and  this  force  must  be  in  a 
oonstantt  ratio  to  the  evanescent  angl^  which  is  tbd  mea* 
•pre  of  the  curva|:ure.  tli^  distance  of  tiie  particles  beii^ 
constant.  Thje  ef^m^  reasoning  may  be  api^ied  to  aU  tlte 
p^riticl^  w^bic^  ar^e  within  the  influefice  of  the  cohesive 
force  ;•  ^nd  the  cpmriusious  are  equally  true  if  the  cohe* 
siou  is  not  pr.ecisely  co^^ant,  but  vari^efi  i^s  rapidly  than 
tbexepMlsion. 

'VII.  Cohesive  Attraction  of  Solids  and  Fluids. 

When  the  attraction  of  the  particles  of  a  fluid  /cm*  a 
sp^i4  is  less  than  their  attraction  for  ea^b  other,  tber^ 
^111  be  au  equilibrium  of  the  superficial  forces,  if  tb^ 
surface  of  the  fluid  make  with  that  of  the  solid  a  c€:rtaiii 
^ngle,  tfhe  vended  sinj^  of  which  is  to  the  diameter,  as  tb^ 
mutual  attraction  of  th^  fluid  and  solid  particles  is  to  th^ 
attraction  of  the  particles  of  (be  fluid  among  ea^h  othisr^ 
Fpr,  whep  the  fluifl  i^  surrounded  by  a  Vf^^uum  of  hj:^ 
g^,  ^he  pob^ion  oi  its  superficial  parti^^  acts  wi0.6]j|- 
forpje  ip  producing  ;a  pr^ssur^ ;  \m%  when  it  is  ajpy  ^hem 
in  coqtact  with  a  solid  siibstanpe  oi  tbe  sftno^  atti;activ# 
power  lyitb  itself,  th|&  efffects  pf  tbi^s  actjon  must  h^  as 
|i|iu*ji  4estroyf d  ;^  \i  it  wf(F«  an  ip^b^^se^l  jp^Ffion  4f  tbf 

fluid. 


I 
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lluM*     ThUSi  if.  we  imagined  a  cube  of  water  to  have 
ooe  ^  its  halves  congealed,  without  any  other  alteration 
of  its  pcapertiies^  it  is  evident  that  its  form  and  the  equi- 
librilun  of  the  cohesive  forces  would  remain  undisturbed : 
the  tendency  of  the  new  angular    surface  of  the  flui4 
water  to    contract   would  tlierefore  be  completely  da* 
$trdyed  by  the  contact  oi  a  solid  of  equal  aJtractiv^  force. 
If  the  solid  were  of  smaller  attractive  force,  the  tendency 
to  ooftlract  would  only  be  proportionate  to  the  difference 
of  the  attractive  forces  or  densities,  the  effect  of  as  many. 
of  Uie  attractive  particles  of  the  fluid  being  neutralised^ 
as  are<equiv2dent  to  a  solid  of  ,a  like^density  or  attractive 
power.     For  a  siQ^ilai*. reason,  the  tendency  of  a  fluid  ta 
contract  the  sum  of  the  surfaces  of  itself  and  a  coptiguou» 
solid,  will  be  sdmply  as  the  density  of  the  solid,'  or  as 
fjie  mutual  attractive  force  of  the  solid  and  fluid.     And  it 
is  indifferent  whether  w^  consider  the  pressure  produced 
l^y  these  supposed  superilcial  tensions,  or  the  force  act* 
ing   in  the  direction  of  tlie  surfaces  to   be  compared. 
We  may  therefore  inquire  into  tlie  conditions  of  equili-r 
brjiim  of  the  three  for^pes  aiCJting  on  the  angular  particlei) 
on€^  in  tt^  direction  of  the  t^urface  of  the  fluid  only,  a 
second  iA  that  oH  the  comauon  surface  of  ther  solid  and 
fluidt  and  the  third  in  that  pf  the  exposed  lEUrface  of  tb($ 
solid*    .Now,  supposing  the  angle  of  the  fluid  to  be  oh* 
tiise«  the  whole  super&^  cohesion  of  tb^  iSiiid  being  re^ 
pre^ent^  hy  the  radius,  the  part  which  acts  in  the  dirc^, 
tion  of  the  surface  of  th^  sulid  will  bf  proportional  to  the 
iCosiM  of  the  inciinatioo ;  and  this  force,  added  to  tbo 
force  of  the  solid,  will  h9  <9q«ial  to  ihe^Nroe  of  the  com* 
IMP  Mrfi««oflihe  solid  and  fluids  or  to  the  differences  of 
tbeir  fmnsM ;  eoof^equently,   tb«  cosine  addod  to  twice 
tke  forof  of  Ibp  tolid,  will  ba  equal  to  tb^  whole  forco 
of  ll»  flttidy  «r  to  dM  r^dMM :  benoe  ibe  force  of  the 

'   .solid 
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solid  is  represented  , by  half  the  HifFerenee  bet^veen  the 
cosine  and  the  radius,  or  by  half  the  versed  sine^  or,'  tf* 
the  .force  of  the  fluid  bereptesented  by  the  diameter,- tl^^er' 
whole  versec}  sine  will  indicate   the  force  of  the  solid. 
AncF  the  same  result  follows  when  the  angle  of  the  fluid  is 
joeute.     Hence  we  ipay  infer,  that  if  the  solid  have  half 
the  attractive  ibrce  of  the  fluid,  the  surfaces  \v ill  be  per- 
pendicular \  and  this  seems  in  itself  reasonable,  ^ince  two 
rectangular  edges  of  the  solid  are  equally  near'  to  the. 
aXrgular  particles  with  one  of  the  fluid,  and  we  may  ex- 
pect a  fluid  to  rise  and  adhere  to  the  surface  of  every 
.s<))id  m<)re  than  half  as  attractive  as  itself ;  a  conclusioa 
which-  Clairaut    has    already    inferred,    in  a    different 
.mamier,  from  principles  which  he  has  but  cursorily  in- - 
vestigated,  in  his  treatise  on  the  figure  of  the  earth. 

'  The  versed  sine  varies  as  the  square  of  the  sine  pf  half' 
the  angle :  the  force  must  therefore  be  as  the  square  of 
tlie  height  to  which  the  fluid  may  be  elevated  in  co'ntact . 
with  a  horizontal  surface,"  or  nearly  as  the  square  of  the 
number    of   grains  expi^essing  the  apparent    cohesibn. 
Thuar,    according  to  *the  experiments  of    Morveau,    on- 
the. suppositions  already  premised,  we  may  infer  that  the 
mutual  attraction  of  the  particles  of  mercury  being  unity, 
that  of  mercury  for  gold  will  be  .1  or  more,  that  of- silver 
about   .94,  of  tin  .90,    of  lead  .81,  of  bisniutb  .72,  of' 
zinc  .21,  of  copper  .01, 'of  antimony  .03,  of  iron  .07,' 
and  of  cobalt  ^OOO*.     The  attraction  of  glass  for  merctrry 
will  be  about  one-sixth  of  the  mutual' attraction-  of  the* 
particles  of  mercury  :  but  whe,n  the  contact  is  perfect,  it 
appears  to  be  considerably  greater. 

.  A4though  the  whole  of  this  reasoning  on  the  attractioii 
df  solids  is  to  be  considered  rather  as  an  approximation  • 
than  as  a  strict  demonstration,  yet  we  are  aimply  justified 
in  coqcluding,  that  all  the  phenomena  (£  capillary  actioQ 

-may 
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may.  be  accurately  explained  and  mathematically  demon-^ 
strated  from  the  general  iaw  of  the  equable  tension  of  the 
surface  of  a  fluid,  together  with  the  consideration  of  th« 
angle,  of  contact  appropriate  to  every  combination  of  a 
fluid  with  a  soJid.     Some  anonuilies,  noticed  by  Muss* 
clienbtoek     and    others,    respecting    in    particular    tbe 
e&Gt&  of  tubes  of  considerable  lengths,  have  not  been 
considered:    but  there  is  great  reason  to  suppose  that 
cither  the  want  of  uniformity  in  the  bore,  or  some  simi^ 
iaK  inaccuracy,  has  -been  the  cause  of  these  irregularities^ 
which  have  by  no  means  been  sufficiently  confirmed  to 
afford  an  objection  to  any  theoryv    The  principle,  whick 
has  been  laid  dow  it  respecting  the  contractile  powteri  of 
th^  common,  surface  of  a.  solid  and 'a  fluid  v  is  conlrrme^ 
.b}s^an  observation  which  I  have  made  on  the  smalldircfB 
.«f.  oil:  which  form  themselves  on  water.     Theie  iis  liof 
doubt  but  that  this  cohesion  is  in  some  measure  indepen^ 
;dent :  of  the .  chemical  affinities  of   the  substances  con- 
cerned :  taljpw  when  solid  has  a  very  evident  attraction 
for  the  waterjout*  of  which  it  is  raised  ;  and  the  same  at- 
traction must  operate  upon  an  unctuous  fluid  to  cause  'it 
to  spread  on  water,  the  fluidity  of  the  water  allowing  this 
powerful  agent.to  exert  itself  with  an  unresisted  velocity. 
An  oil  which  h^s  thus  been  spread  is  afterwards  collected » 
hy  some  irregul^ty  of  attraction,  into  thin  drops,  which 
-  the  slightest    agitation    again    dissipates :    their  surface 
forms  a  very  regular.curve,  which  terminates  abruptly  in 
«  surface ^perfeptly  horizontal:  now  it  follows,  from  th« 
laws  of  hydrostatics,  that  the  lower  surface  of  these  drops 
must  constitute  a  curve^  of  which  the  extreme  inclina" 
tiop  to  the  horizon  is  to  the  inclination  of  the  upper  sur- 
face as  the  specific  gravity  of  the  oil:  to  the  difference  be- 
I  tw^en  4t9  speci^c  gtavity  and  that  of  Water :  conaeqilenlly 
tjpie  QjE^mrnc^i^rfsorcelsi  ace-  held  in*  equilibrium  by  a 

force 
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force  whicTi  is  perfectij  horizontal,  dieir  OMgnitttde 
be  in  tiie  ratia  that  has  already  been  assigned :  and  it 
'may  be  assumed  as  conspoant  both  to  theory  and  to  eb* 
aervatton,  that  the  contractile  force  of  the  ccnnnaoB  msT" 
&ce  of  two  siihatancesy  is  proportiotiai,  other  thiiigi 
kcing  equ«i,  to  the  difference  of  their  densities*  HeiMmji 
m  order  to  explain  the  experiineiits  of  Boyle  en  dK 
eflbcts  oif  a  combination  of  fluids  in  capillaty  tubes^  or 
any  other  experimeittii  of  a  similar  nature,  we  hare  only 
to  apply  the  law  of  an  equable  tension,,  of  wkkib  dbt 
siagnitude  i/;  determined  by  the  difierence  of  tbe  a/ttme^ 
0aon  powers  of  the  fluids. 

I  siiatt  reserre  some  lander  illiMlratiQfns  of  thia  sobject 
for  a  work  wliich  I  have  kmg  been  prepoinng  for  the 
ipnaBy  and  which  I  flatter  myseif  wiU  contain  a  dear  ami 
aifnple  esplanation  of  the  most  important  parts!  of  nafeuMl 
fibiiosophy.  I  have  only  thongbt  it  right,  in  tfav  present 
-Paper,  to  lay  before  the  Royal  Society,,  in  the  sfaoittit 
fMsaiUo  compass^  the  particulars  of  an  origtnal  invesb- 
gation,  tending  to  explain  some  facts  and  eatabiisii  sooie 
analogies,  which  have  hitherto  bem  obsouee  and  uaio- 
teHigiblc!» 

Method  of  banking  the  Balance  of  a  Time  Keeper,    dj) 

Mr.  William  Hardy,  ff  Chapel^treety  Tiear  White 

Conduit  liouse. 

Wkh  a  Plate. 

From  the  Transactioks  of  the  Socirrv  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

Thirty  Guineas  were  voted  hy  the  Society,  to* Mr.  Ha&I'T 

fjor  this  Invention. 

1 T  M»  at  ftreb  iiMgimd,  th^t  a  Wlrimg'  ta  a  mHA 
with  a  free  eqi»pei»ent  wae  quite  untoeessaiy,  as  llhs^lU 

inity 
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flits  of  bankttig  WvCre  so  great  as  to  admit,  of  almost 
twic^  360,  or  120  degrees ;  but,  on  trial,  the  balance 
was  frequently  found  to  exceed  this  quantity,  and  that  a 
veky  slight  motion  given  to  the  time-^keeper  (particularly 
Vrbeh  the  axis  of  the  balance  became  the  axis  of  that  mo- 
tion), was  su0ictent  to  alter  the  strength  and  figure  of 
thib  pendulum-sprifig,  and  position  of  the  pieces  in  rc^ 
spect  of  the  biilance-wheel,'  so  as  to  chancre,  the  rate  of 
the  time-keeper;  and,  what  was  worse,  require  a  new 
tdjustnient  of  the  balance,  to  accommodate  itself  to  the 
changes  mad^  in  the  spring,  and  other  parts  connected 
Avith  it.  Hence^  it  became  necessary,  that  some  means 
fiiiould  be  used  to  stop  the  balance  at  certain  limit^.  joe* 
yond  its  natural  arch  of  vibration  ;  and  various  attempts 
have  been  made  to  effect  it.  One  way  is,  by  a  moveable 
piece  on  the  axis  of  the  balance,  which  banks  against  a 
pin,  yet  so  as  to  puffer  the  balance  to  vilirate  more  thau 
360  degrees.  Another  method  is  to  have  a  piece  move- 
able on  a  cent  rev' in  one  of  the  arms  of  the  balanee,  .and 
applying  itself  as  a  tangent  £o  tlie  pendulum-springi 
which  passes  through  a  hole  iti  the  piece.  It  has  also  a 
Jtnee,  which  almost .  touches  the  plate,  and  just  passes 
free  of  a  pin  placed  in  it.  But  when  the  balance  vi- 
brates so  as  to  approach  its  utmost  limks^  the  ac-> 
tion  of  the  spring,  while  in  a  state  of  unwinding, 
throws  the  piece  outward,  so  as  to.  fall  in  the  way 
of  the  pin,^  and  stop  the  balance  from  proceeding  far- 
ther. .  Another  mode  is  by  a  straight  spring,  screwed 
upon  the  plate,  liaving  a  hook  at  the  end  of  it^  into 
which  a  pin  placed  in  the  balance  strikes, .  when,  as  be-^ 
fore,  the  pendulum-spring,  in  unwinding,. touches  the 
straight  springs  and  moves  it  a  little  outwards.  There  is 
also  -a  w^y  of  banking  by  means  of  a^bolt^  which  is 
tiurown  back  by  the  peodultrmrqpring,  and  made  to  faU 
V^jL.  VII.— Second  Series^  P  in 


4n  die  way  of  a  pin  placed  io  tba  rim  of  the  bai^nor- 
.Thejiie  are  the  principal  modes  of  banldng  now  i»  use, 
:andthcy  do  not  differ  matt^rially  from  one  another  iu 
'.principic.  But  tlic  nysi^ht  aod  friction  of  so  many  pieces, 
-<jn  so  delicate  an  organ  as  that  of  a  peadulum.^prnig>  are 

perhaps  ncariy  as  Imrtful  to  tine  ttiB^ee}H?r  a^tlie  ir^ 
-jury  it  may  sustain  when  it'h  left  n^tcho^t  ai»y  biuikiDg 

whatever. 

Description  of  a  nexc  and  most  accurate  Mode  of  6mf^^ 

the  Bahmce  of  a  Time  Keener, 

(See   Plate  VII.  Figs.   1  and  24  >4/ 

In  Figs.  I  and  2  the  ^ame'letters  are  placed,.  io>^go^ 
the  9aaie  things.  A  is  the  balance  to  whiek  the  pen- 
dulum-spring is  fastened  in  the  usual  way«  Its  &tm^ 
the  crosses  of'  the  balanee  is  placed  a  pil»  P,  irlueb 
stands  a  little  way  above  its  surfitce  ;  and  when  the  ba- 
tance  is  caused  to  vibrate  a  complete  circle^  the  pin  io 
its  motion  will  describe  the  dotted  circle  P  O  Q,,  and  jast 
pass  cle£ur  of  the  inside  of  a  pr0)ection  formed  ou  a  cock 
By  which  is  fastened  on  the  plat/e  by  means  of  a  screw. 
At  about  one^feurth  of  a  turn  of  the  pendulum-springe 
reckoned  from;  its  stud  E,  is  placed  a  very  cklicate  taper* 
ing  piece  of  steel  s^  having  a  siioall  hole  in  it,  through 
which  the  pendulum-spring  passes  ;  and  it  is  {ia:stenecl  to 
it  by  means  ^  a^  pinv  and  .stMul&  perpendiculaF  to.  die 
curve  of  the  spring.  Let  tbe  balance'be  atrcst^  as  fe- 
I»fesented  in  Fig.  \ ,  the  bai^king-pn  at  P,  and  the  banking- 
,  ^iece  at  s.  Suppose  the  balance  is  made  to  vibrate  from 
-P  towards  O,  when  P  arrives  a4  the  banking.piece  J,  it 
will  pass  it  without  touching,  because  its  extremity  s  lies 
wholly  within'  the  circle  traced  out  by  &e  banking-piu 
But  when  the  banking-pin  P  has  arrived  at  Q^  the  bank* 
iag^^piece^  will  ba^ve  fidvancedat  /,  by  the  pehdolwtf- 
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spring  wirtding  itsdf  lip  into  the  figure  reprfesented  by 
the  dotted  curve  ;  and  when  the  bunUing-pin  P  (now 
at  Q)  returns  hack  to  P,  and  passes  on  from  P  towards 
(J,  to-apj>roach  B,  anil  so  complete  the  other  half-arch 
of  its  vibratiofi,  -before  P  can  arrive  at  the  banking-cocl^ 
B,  the  pendulum-spring  will  have  mnvound  itself  into 
the  figure  described  by  the  dotted  curve)  and  the  bank* 
ing-piece  i  will  have  advanced  into  the  position  at  ?*,  just 
touching  the  ,banking-cock.  Its  extremity  r,  however, 
being  thrown  beyond  the  dotted  circle,  must  necessarily 
fall  in  the  way  of  tlie  bankiug-pin,  which  arrives  ther«  al- 
most at  the  same  moment,  and. is  opposed  by  it,  without 
the  slightest  shock  to  the  pendulum-spring. 


On  the  Analysis  qf  Soil y  as  connected  with  their  Iwpr<we»^ 
ment.     By  Humphuey  Davy,  Esq,  F.  B.  S. 

With  a  Plate. 

Frdtn  the  Communicatioijs  to  tlie  Boabjd  of 

Agriculture.  '  .    ^ 

L  Utility  of  Investigations  r dating  to  the  Analysis  of  Soils. 

HE  methods  of  improving  lands  are  immediately,  con* 
ilected  with  the  knowledije.  of  the  chemical  nature  of  soils, 
and  experiments  on  their  composition  appear  capable  of 
many  useful  applications. 

.  The  importance  of  this  subject  has  been  already  felt  by 
4ocne  very  able  cultivators  of  spience ;  many  useful  facts 
and  observations  with  regard  to  it  have  been  furnished  by 
Mr.  Young  ;  it  has  been  examined  by  Lord  Dundonald, 
in  his  treatise  on  the  connexion  of  CliemiKtry  with  Agri- 
culture, and  by  Mr.  Kirwan  in  his  excellent  essay  on 
Manures ;  but  the  enquiry  i*  still  far  from  being  ex- 
hausted, and  new  methods  of  elucidating  it  are  almost 

P*2  con- 
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continually  ^fib(ed,  in  consequence  of  the  jrapid  progceaii 
of  chemical  discovery. 

In  the  following  pages  I  shp,U  have  the  honour  of  lapng 
befoi:e  the  Board,  an  account  pf  thpse  methods  of  ana- 
lysing soils  which  appear  most  precise  aud  sixpple,.an4 
niost  lil^ely  to  bp  useful  to  the  practical  farq^er ;  they  are 
founded  partly  upon  the  labours  of  the  gentleipcn  whose 
n^nnes  Iiave  been  just  mentioiled;  and  partly  Mpon  9oxn^ 
Jater  improvements. 

II.  Of  the  Substances  found  in  Soils, 

Tbe  substances  which  are  found  in  soils,  are  certain 
mixtures  6r  combinations  of  some  of  the  primitive  earths, 
animal  and  vegetable  matter  in  a  decomposing  state, 
certain  sahne  compounds,  and  the  oxide  of  iron.  These 
bodies  always  retain  water,  and  exist  in  very  different 
proportions  in  different  Hnds ;  and  the  end  of  analytical 
experiments  is  the  detection  of  th^ir  quantities  and  mode 
of  union. 

The  earths  found  in  common  soils  are  principally  silexj 
or  the  earth  of  flints,  alumine,  or  the  pure  matter  of 
clay,^  lime,  or  calc^reoqs  earth,  and  magnesia, 

SikXy  or  the  earth  of  flints,  when  perfectly  pure,  ap-^ 
pears  in  the  fprux  of.  a  white  powder,  which  is;  incombus^ 
til>le^  infqsible,  insoluble  in  water,  ^nd  not  acted  upon 
by  commorkAcids ;  it  is  the  substance  which  cpnstitutu3 
the  principal  part  of  rock  chrystal  ;'it  coni poses  a  con^ 
^iderable  part  of  h^rd  graveljy  soils,  of  hard  sandy  soils, 
and  of  hard  stoney  lands. 

Alumine^  or  pure  clay,  in  its  perfect  state  is  white  like 
sTiex  \  it  aclheres  strongly  to  the  tongue,  is  incombustir 
tie,  insoluble  in  wat?er,  but  soluble  in  acids,  and  in  fixed 
alkaline  menstrua.  It  abounds  most  in  clayey  soils  and 
clayey  loams  ;  but  evep  in  the  smallest  particles  of  these, 
'§oils  it  is  usually  united  to  silex  and  oxide  of  iron. 


as  cofinecttd  with  their, Improvement.  lot 

:  Lfm^ls  the.atibstance  well  known  in  its  pure  state  un« 
dev  the  name  of  guick-Iirae,  It  always  exists  in  soils  in 
combioation,  and  that  principally  with  fixed  air  or  car-- 
bonio  acid,  when  it  is  called  carbonate  of  lime ;  a  sub* 
slance  whiph  in  the  most  compact  form  constitutes  nflarble, 
and  in  its  looser  form  .chalk.  Lima»  when  combined 
with  sulphuric  acid  (oil  of  vitriol ),  produces  sulphate  of 
Hme  (gypsum),  and  with  phosphoric  acid,  phosphate  of 
.  lime.  The  carbonate  of  lime,  mixed  with  otbei-  sub* 
stances,  composes  chalky  soils  and  marles,  and  it  is  found 
in  soft  sandy  soils, 

Magnesiay  when  pure,  appears  as  white,  and  in  % 
lighter  powder  than  any  of  the  other  earths  ;  it  is  soluble 
in  acid,  but  not  in  alkaline  menstrua  ;  it  is  rarely  found 
in  soils;  when  it  doese^ist,  it  is  either  in  combination 
with  carbonic  acid,  or  with  silex  and  alumine. 

Animal  decomposing  vuttter  exists  in  very  diflfe^rent 
states^  according  as  tlie  substances  from  which  itispvo* 
duced  are  ditfevent  \  it  contains  much  carbonaceous  sub- 
stance;  and  may  be  principally  resolved  by  heat  into 
this  substance,  volatile  alkali,  inflammable  aeriform  pro* 
ducts,  and  carbonic  acid  ;  it  is  principally  found  in  lands 
th^t  baive  been  lately  manured, 

.  Vegeiahle  decomposing  vmilcr  is  likewise  very  v^ous  in 
kind,  it  contains  usually  more  carbonaceous  substance 
than  aniipal  matter,  and  differs  from  it  in  the  results  of 
its  decomposition  principally  in  not  producing  volatile 
alkali;  it  forms  a  great  proportion  of  all  peats;  it 
abounds  in  rich  mould,  ^  is  found  in  larger  or  smaller 
quantities  in  all  lands. 

The  sdlijxe  compowids^  foun4  in  soils  are  .verjf  few,  and 
in  quantities  50  sngiall,  that  they  are  rately  to  be  disco* 
v^red:  They  ^re  principally  muriate  of  soda  (common 
)Ka}t),  sulphat  of  magnesia  (£pi$om .  salt),   and  muriate 

and 
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and  &ul^lsft<9ir  df '.pmi^ft,  nitrate  af  \\xt\^.y  and  the  mllM 

-  The  oxide  of  eV<m  is  tRe  same  with  the  rust  produced 
Vy  fejtpodng  irbn  to  the  air  and  water  ;  it  ts'foutid  in  all 
soih,  but  is  most  ahimdaiit  in  yclbw  a«d  i*^d  ofays,  jand- 
m  yellow  and  red  siliixeous  saml?.  *  ' 

^  A  moffe  minfite  aceount  of  these  .different  -siilistartce*" 
ivotiid  be  incompatible  with  the  6bjcct  of  ^his  paper.     A' 
filU  description  of  their  properties  and  agencies  may  b^ 
Itnf^d  ill  the  elementary  books  on  chemistry,  and  parti- 
cularly in  the  system  of  Chemistr}-,  by  Dr.  Thdmp^on- 

(ed.  edit. ),  and  in  Henry's  Epitome  of  Cbemistrj. 

III.  Instruments  i^equircdfor  the  Analysis  <>/ Soils, 

.The  really  important  instruments  required  (at  the  ana-^ 
lysis  of  soikare  few,  and  hut  little  expensive.  "They  dre 
d'baknee  capable  of  ccAitaining  a  cjfuaf  tcr  ^f  a  pound  of 
cociinBon  soil,  and  capable  of  turning,  when  loaded  with 
a  grain ;  a  serios  of  weights  from  a  quarter  of  a  pound- 
Tfoy  to  a  grain  \  a  -wm  sieve,  sufficiently  coarse  to  admit 
a  pf  ppcc  corn  throi^  its  apertures  ;  ait  Argand's  lamp^ 
ind.itand  ;  some  glass  bottles ;  Hessian  crucibles*;  porce^^ 
Jain,  or  queen's-ware  evaporating  basins;  a  Wedgewood 
]l^9|}e:aiid  mortar  ;  some  filters  fnade  of  half  a  sheet  of 
U<»tlsng:«paper,  folded  so  as  to  contain  a  pint  of  liquid,^ 
lend. greased  at  tlie  edgei^  ^  a  bone  kn^e,  and  an  appa-« 
tkiaaAMx  tweeting  aud  m^aduring  aeriform  fluids. 
;  Tirt  cbjemical  substances  of  re-agents  required  for  se^ 
fstfatSBg  the  ecftirtituent^  pam^  or  the.  soil,  are  muriatic 
^id  (spirit  of  salt),  sulphuric  acid,  pitte  volatile  alkali 
gisBdlved  In  wateT)  lokition  6f  prussiate  ^f  potash,  soap 
1376^  johitiofk  of  carbcinate  of  ammoniac,  of  muriate  of 
itmaran»$,  iBotatioh  •  ef  netftrd  carbohite  of  potash,  and 
titrate*  t)fammdfiiac.    An  account  of  die  naturae  of  these 

bodies. 


As  connecfed  nHtLtheir  Ivxprovemcnt,  '  rtl 

•Iwdl^i  and  their  effects,  muy  be  fotmd  iathe  chenucal 
worki^  already  noticed  ;  and  tlie  re^agents  are  sold,  toge- 
ther with  the  ii)8trnments  mentioned  aibove^  by  'Mr. 
Knight,  Foster*Iai>e,  Cheap»idi3,  arranged  in  an  a|>pva- 
priate  chest.  . 

4 

IV,  Mode  of  collecting  Soils  for  Analysis. 

1  In  cases  w}>en  the  general  nature  of  the  soil  of  a  field 
is  to  be  ascQrtaiuedy  specimens  of  it  should  be.  tgJi^^a 
from  different  p]«Lce3,  two  or  three  inches  below  the  ijw- 
fiice,  aud  exiimiucd  as  to  the  si^milarity  of  their  pi:op(»r» 
'  ties.  It  sometimes  happens,  that  upon  plains  the  whc^ 
•of  the  upper  stratum  of  the  land  is  of  the  same  Icjnd^ 
•  and  in.  this  case,  oue  analysis  will  be.  sufiicient ;  bu^  Ml 
.raUI^,  ajid  ne^r  the  beds  of  rivers,  there  are  very  graal: 
difierenQes,  and  it  now  and  then  occurs  that  one  p^rt  ^f 
a  fidd  is  calcareous,  and  another  part  siliceous ;  and  10 
this  case,  and  in  analogous  ca$e^,  the  portions  diffei!fiD^ 
irooi  each  other  should  be  separati^y  submitted -to  ^x»^  . 
p^rimeot,    . 

Soils  when  collected,  if  they  cannot  be  iinmediai^lj 
examined,  should  be  preserved  in  phials  quite  filled  with 
them,  aixl  closed  v»ith  ground-^glass  stoppers. 

The  quantity  of  soil  most  convenient  for  a  perfect  ana- 
lysis is  from  two  to  four,  hundred  grains.  It  sliould  be 
collected  in  dry  -w  earther,  and  exposed  to  th^.  atmospi^r^ 
till  it  becomes  dry  to  the  touch. 

The  ^specific  gravity  of  a  soil,  or  the  relatioi)  of  itft 
weight  to  that  of  water,  may  be  ascertained  by  iiitro^ 
iiucing  into  ^  piiial,  which  will  conlain  a  known  quantity 
of  wat^r^  equal  rolumea  of  wat^r  and  of  soil,  and  thift- 
0iay  be  eailiiy  do(fe«by  pouring  in  .water  till  it  is  half  |ull> 
^aod  theif  adding  the  soil  till  the  fluid  rises  to  the  mouth ; 
llie  di^mnoe  between  the^  weifbt  of^the  aqil  and  ttia]^  ^ 

the 
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die  water  will  give  the  result:  'rtius  if  the  bottle  cott* 
•  tains  four  hundred  ^raius  of  water,  and  gains  two  hun* 
.4red  gtaiiifi  when  half  filled  with  water  and  half  with  soil, 
the  specific  gravity  of  the  soil  ^\\[  be  2,  that  is,  it  will 
be  twice  as  heavy  as  water,  and  if  it  gained  on^  bujidred 
and  sixty-five  ^ains,  its  specific  gravity  would  be  1825, 
water  beinjt  looo. 

it  is  of  importance,  that  the  specific  gravity  of  a  soil 
^ould  be  known,  as  it  affords  an  indication  of  the  quan- 
tity of  animal  and  vegetable  matter  it  contacins  ;  these 
ful^tances  being  always  most  abundant  in  the  lighter 
soils. 

The  other  physical  properties  of  soils  should  likewise 
be  examined  before  the  analysis  is  made,  as  they  denote, 
to  a  certain  extent,  their  composition,  and  serve  as 
gtiides  in  diirectir»g  the  experiments^  Thus  siliceous  soils 
are  generally  rough  to  the  touch,  and  scratch  glass  when 
robbed  upon  it ;  aluminous  soils  adhm^  strongly  to  the 
tongue^  and  emit  ^  strong  earthy  smell  when  breathed 
on  ;  and  calcareous  ^ils  are  soft>  and  much  less  adhesive 
than  aluminous  soils. 

-  V.  Mode  of  ascertaining  the  Qtuintiiy  of  Water  of   . 

Absorption  in  Soils. 

Soils,  though  as  dry  as  they  can  be  made  by  continued 
exposure  to  air,  in  all  casQ^  still  contain  a  considerable 
qua,iitity  of  water,  which  adheres  w*ith  great  t)bstinacy  to 
the  earths  and  animal  and  vegetable  matter,  and  tan  only 
be  driven  off  from  them  \y  a  considerable  degree  of  heat. 
The  first  process  of  analysis  is,  to  free  the  given  weight ' 
of  soil  from  as  much  of  th|s  water  as  possible^  without  iu^ 
other  respects  afFocting  its  composition ;  ahd  this  may 
be  done  by  heating  it  for  ten  or  twelve  minittes  over  aa 
Argand's  lamp^  inabason  of  porcelain ,  to  a  temperatuce 

equal 


ds  iH^itifd  iffith  iheir  IMphhement  .  i  i« 

€<^a]|  id  SOO^  f  Afirtitrheit ;  atid  in  castf  A  ib^irtfiocb^iU^  ii 
&6t  tised,  iM  ptopet  degtee  may  be  eds\fy  asc^rtdUied^ 
%y  keeping  d  piete  Bf  virood  in  dontafct  Wftit  tfte  ttbitftffi  6? 
th^  di^il ;  As  \6tig  as  th^  colotir  of  the  trodd  I'etnaltii  tliiV* 
ilter^d,  th«  beat  id  not  tbcr  higti ;  biH:  when  thi*:  Wbttd 
iiegihs  to  be  charred,  th^  ptocess  ihxiii  be  st6|>pe4;  A 
Sthafl  qtfanfity  of  water  avIII  perhaps  retjium  itlr  diie  ^1 
even  after  this  <5pefatidn»  but  it  always  aflbti)^  trir^l 
txmiparatjve  results  s  xtnd  if  a  higher  temperature  were 
employed,  the  vegetable  or  animal  matter  would  ondergo^ 
dec(Hnpdsitidn,  arid  in  coits^qiience  the  eiiperiment  be; 
wholly  tfttsat'isfactory. 

The  toss  of  vreighi  ih  fbe  prot^  sllouM  be  dit^uHy 
noted,  ahd  when  in  four  Imiidred  pkinU  t»f  soil  it  reacb^ 
as  bi^h  as  SO,  the  ^i  may  be  cd»9id^f^  ais  in  tte 
greate^it  degree  absorbent,  and  f^tenti^te  eff  w^ter,  and 
"Hll  generally  be  fbtiiid  tor  emUiii  a  htge  p^dportiM  of 
altidiinous  eaflfa.  Wtiet^  the  loss  isr  dn4y  flrcmi  20  fo  ID,  tibe 
Istid  tday  be  cortsider^  a^  o^ly  sli^hfly  afb^otbent  and  tb* 
ttfniiv^,  and  the^  siliceotfs  eiarfii  a^  and^  dto^dmi. 

YI.  QfthdSfpdt^iiMt^imis^  Gravity  tttuivefleiahte 

^oYie  of  {be  ktsd  stMes^  ^trel^  df  lafg^  reget^ie 
.  Hbre^  slioufid  b^  dittded  froftf  fbj^  ptfte  soil  tilf  afu^  fte 
tfratdt'  i*  df atwn  cfff  j  fo^  these?  bc^ei?  aife  the'ta^tves  Affenf 
ifighly  alniofbeiff  ainrd  fetetntt^,  an^  M  consequience  !n- 
flufenccf  tbe  fertility  df  the  land,  "f  ti^  tii^tl  proe^,  hthr^ 
6ver|  after  that  of  hea^ing^  shotrld  b*^  tlteir  sieplar^ti:6n, 
whl^  nay  be  cilasily  aceompli^feed  by  the  sSiafte,  after 


■'*  fa  iD»<lW[  feigji(ftiaiwil>>  in  wbietr./iliis  pHkiSm  Mm  been  rmM  on' 
by  disiillatioii;  I  h^  fouhd[  the  wi^  t&al  cam^  ov»piikt»'  andf  nw* 
leniible  ({aaniity  of  volatile  matter  was  prodftiCerl. 

TefL.  VII.— Sec<»^i>  SEarEif.  a      -       tta? 


ai4  «         On  tke  4notjf9is  qf  Soil^ 

.  the  soil  has  been  gently  bruised  in  a  nortac  Tbn  ^eights 
c^  tfafi  vegetable  fibres  or  wood,  and  of.  the- , gravel  aiut 

'^stones,  should  be  separately  noted  down,  and  the  natqoe 
\  ■,  of  the  last  ascertainsd  ;  if  calcareous,  they  will  e^etv^sce 

i  with  acids;,  if  siliceous,  they  will  be  sufEciently  hard  to 
scratch  glass ;  and  if  of  the  common  aluminous  class  of 

;  stones,  they  will  be  soft,  -easily  scratched  with  a  knife, 
and  incapia^le  of  effervescing  with  acids. 

VII.  Separation  of  the  Sand  and  Clay^  or  JLoain^jftmi 

each  other. 


*  * 


The  greater  number  of  soils,  besides  gravel  and  stones, 
-po'tltain  larger  or  smaller  proporuoiis  of  ss^nd  of  diflmnt 
;  degrees  of  fineness ;  and  it  is  a  necessary  operation,  the 
■  nestt  in. the  process  of  jsinalysiss  to  detach  themiroiii  the 
p^rts  in  a  state  of  more  miimte  division,  such  as  clay, 
..lo^m»    marle>  and  .vegetable  and  animal- matter,     This 
/  may  be  efi^eted  in  a  way  sufficiently  accurate,  by  agita- 
,  .tion  of  the  soil  in  water*     In  this  case,  the  coarse  sand 
will  gejiierally  separate  in  a  minute,  and  the  finer  in  two 
or  three  minutes,  whilst  the  minutely  divided  earthy, 
ktiima^  or  vegetable  matter  will  remain  in  a  slate  of  me- 
chanical suspension,  for  a  much  liDnger  time ;  so  that  by 
^/pouring  ,the  water  from  the  bottom  of  the  vessel,  afiter 
,  one,  two,  br  three  minute^,  the  sand  will  be  prin<:ipally 
J  separated  from  the  other  substances,    which,  'with  the 
water  containing  them,  must  be  poured  into  a  filter,  and 
after  the  water  has  passed  through,  collected,'  dried,  and 
.  weighed*    The  sand  must  likewise  be  w:eighed,^  and  their 
.   r^p^tive  quantities  noted  down.     The  water  of  lixivia* 
ftion  must  be  preserved,  as  it  will  be  found  to  contain  t^ 
f   saline  joiatter,  and  the  soluble  animal  or  vegetable  out- 
'  '=te!'s,  if  a^iiy  exist  in  the  soil. 
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VlII. ' Examihation  of  the  Sand. 

By  the  .process  of  waalung  aqd  filtration^  the  soil  is  se^ 
parc^ted  iuto  two  portions,  the  most  important  of  which  . 
is  generally  the  finely  divided  matter.     A  minute  analy^  . 
sis  of  the  sand  is  seldom,  or  never  necessary,   and  its 
nature  may  be  detected  in  the  same  nianner  as  that  of 
the  stones  or  gravel.     It  is  always  either  silicious  sand, 
or  calcareous  san4>  or  a  mixture  of  both.     If  it  consist . 
wholly  of  .carbonate  of  lime,  it  will  be  rapidly  soluble 
hx  muriatic  acid,  with  effervescence..;  but  if  it  consist 
partly  of  this  substance  and  partly  of  silicious  matter,  the 
respective  quantities  may  be  ascertained  by  weighing  the 
residuum  after  the  action  of  the  acid,  which  must  be  ap-. 
plied  till  the  mixture  has  acquired  a  sour  taste,  and  baii,  ^ 
ceased  to  effervesce.     This  residuum  is  the  silicious  part ;. 
it  must  be  washed,  dried,  and  heated  strongly  io  a  cru-. 
cible  ;  the  difference  between  the  weight  of  it  and  the 
weight  of  the  whole,  indicates  the  proportion  of  calcare- 
ous sand. 

\Ti..  ^Examination  of  thS finely  divided  Matter  of -SoUs^  and 
'•         •  Mode  of  detecting  mild  Lrrne  and  Magnesia.  • 

The  finely  divided  matter  of  the  soil  is  usifkJIy  very 
compound  in  its  nature ;  it  sometimes  contains  all  the 
foiir  priniitive  eartl^s  df  soils,  as  well  as  aniniat  and  vege^ 
table  matter  ;  and  to  ascertain  the  proportions  df  thes6 
•with  tolerable  accuracy,  is  the  most  difficult  part  of  the 
subject.  ,    ■       *  '  '  ' 

The  first  process  to  be  performed,  in  this  part  of  the 
analysis,  is  the  exposure  of  the  fine  matter  of  the  soil  to 
the  action  of  the  muriatic  acid.     This  substance  should 
be  poured  upon  the  earthy  matter  in  an  evaporating  ba-  . 
sin,  in  a  quantity  equal  to  twite  the  weight  of  the  earthy    . 
matter ;  but  diluted  with  double  its  volume  of  water.  The 

Q2         *  mixture 


1^  Ouiic4m^u 

mixtore  should  be  qfteo  stihed,  an4  nrffer^d  to 

for  an  hour  or  an  hopr  and  a  half  before  it  is  ezanuned* 

If  any  carbonate  of  liine  or  of  ipagnfesia  exis(  i]| 
sQi),  they  will  haire  been  dissolved  in  this  time  by  die 
acid,  which  soi&etiiiies  takes  up  likewise  a  liltliB  oipde  of 
ii^Qd  I  bnt  rery  seldom  any  alumioe. 

The  flaid  should  be  parsed  through  jt  fiher ;  the  soii^, 
litatter  collected,  washed  with  lan^  water,  dried  at  a 
moderate  beat,  and  weighed.  Its  loss  wi|l  denote  die 
quantity  of  solid  matter  taken  qp.  The  washings  must 
be  added  to  the  solution,  which  if  not  sour  to  the  taste^ 
mu^  be  made  so  by  the  addition  of  fresh  apd,  whfn  ^ 
little  soloiion  of  common  pn^ssiate  of  potash  niqst  be 
inVxed  with  the  whole.  If  a  blue  precipitate  occnrsy  it 
denotes  the  presence  of  pxid^  of  iron,  and  the  coiutioti. 
of  the  prusstate  must  be  dropped  in  till  no  faytber effect 
is  produced.  To  ascertain  its  quantity,  it  ntust  be  eoW 
lected  in  the  same  manner  as  other  solid  prpdpkates^ 
and  heated  red  ;  the  result  is  oji^ide  qf  iron. 

Into  tha  fluid  freed  from  qxide  of  irpq^  a  8<^}oq  of 
Qj^r^j^ 0fU(bo^ate  of  po«s(S^  n|us^t  b#  foni^  HU .^11 
effervesgf^i^  ^^»s^  ii)  i(,  i^4  uUijks^«tfaA4«!iell  in- 
dicate a  coq;si4eral>le  ex^c^s;  of  «dkal|n9  «^t- 

Th^  PT9$ipitate  that  falls  4^^^  U  carhonate  of  ^iixie  \ 
it  iPM^  i»  foUect^  on  the  ftlteir^  ^  dri§d  at  9  liea( 
below  ^t  Qf  r?dn€^. 

,  ^hip  t^a^vain^  flqid  f^ust  bQ  boiied  (o^  ^  ^rtv^"  of  aq 
hourt  M^l^en  the  magnesia,  if  any  ex^t,  will  be  |)r^ipi- 
tated  fyoifi  it,  C(>inbMn^4  ^'itih  carbonic  apidn  ao4  i^  9«iaa- 
tity  i^  to  !^  ^scertaipe4  ^^  ^^^  *^R)9  ^91'"'^^^  f^i  ^^^  ^1  ^^ 
curbqnate  pf  lime. 

If  ai>y  iRitiute  propoctipn  of  fjiunine  should,  fr-w^  pp- 
f  uliar  ^ircucii^ttances^  bp  4i#)^l^ed  \jty  -the  ^id»  it  wiQ  be 
^foufld  in  tHe  prepipiute  ii^ith  thf  c^arb^onate  pf  lip9ifi;i  and 

H 


iltm93f  h9  separailej  fFom  U  bj^  bmling  fer  a  few  IniaQtei 
with  sofkp  lye,  rofficient  to  ^over  the  9oIid  mailer^    Tbi%. 
fohslwre  disfiolre^  alamin^y  tritbout  acting  upon  <MlriNH 
Hate  of  iiix^ey 

.  Should  tbe  finely  divided  soil  be  sit^ciently  c^lo^reoul 
m  efliinres(;e  very  strongly  with  acids,  a  ymj  ^mpl# 
metiioc}  may  l^  udopted  for  ascertainipg  tbe  qa«Qfity  of. 
farbQQ9te  of  linie,  mi  pne  sufficiently  lu^^umte  in  ait 
eoiDfiion  cases. 

QjjriboQate  of  Ume,  in  all  its  slates,  ecmtains  a  det«r« 
Hiinate  prpportion  of  carbonip  acid,  i*.  e.  abont  45  ppt 
p^tA,  so  %h^  wh(pn  tbe  quantity  of  this  elfutio  fluid,  prm 
ooi  by  #ny  sod  duiing  the  sqliition  of  its  calcareous  mat- 
ter in  an  ^pii),  is  kpown,  either  in  weicjht  or  mesisure,  the 
tjftf^Uty  qf  p^rbonate  of  lime  ipay  be  ea«ly  discovered* 

Wi^  |;he  process  by  dixninution  of  weight  is  em<* 
plpyf^)  fwa  parts  of  tbe  acid  ^d  cfne  part  of  the  matter 
of  the  soilmnst  be  weighed  in  two  separate  bottles^  and 
very  slowly  mixed  together  till  the  e^Tespen^  ceases  \ 
the  di&renpf  between  their  weight  before  and  after  the 
<(xpori^en(,  denotes  (he  quantity  of  carbonic  acid  lost ; 
for  every  four  grains  and  a  half  of  which,  ten  grains  of 
oarbouate  of  liine  niust  be  estimated. 

T'he  host  iQethod  pf  colleptii^  the  carbonic  acid,  so  as 
to  4iscover  ifs  volume,  is  by  the  pneumatic  apparatus, 
the  construction  and  application  of  whiph  is  described  t.% 
ikt  end  dt  thiiT  paf^er.  The  estimation  is,  for  every 
ounce  measnre  of  ciurbonic  aeid,  two  grains  pf  carbonate 
of  lime. 


'  X*  M^e  ofasceriamwg  tie  ^uofiiifj/qf  insoluble  jiruttj/ 
dhidei  ammal  mid  vegeiaUe  Matter. 

Mttf  the  fine  matter  of  the  soil  hsfi  been  Mt<sd  npoii  by 
ttariatk  udd,  die  MstpMccsy  is  to  «seei*»i^  Ap  ^u«w 

titijr 
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t\ty  of  finely  diTided  insoKiljle  animal  and  v6gctA?fcfc  tc: 
tAf  that  it*  contains.  '  • '  » 

'TWs'niay-hedoncVhh'jnifllcienf  pfecfeiorr,  feyftca'tfrfg""' 
it  to  strong  ignition  in  a  crucible  over  a  common  fire  tSf*' 
no  b?;15kncss  remains  ro  the  mass;  Ir  should  W  ofteti 
srffrfetl'TvitVst  ufctallic  tf  ire,  so  as  to  expose  new  sor&ce^*' 
contiiitiifly  to  the  air  ;  thc^loss  of  \rdgbt  that  it  inider-'^ 
gh«*3  dtirbtcs  th^  (|*iantity  of  the  sobstance  that'  it  «o»-^ 
tains  destructible  by  fire  and  air  '••  ..  *.  •  j 

"Tft  IS  not  possibfe  to  a!?ceitain  whetlicr  thfs'  snbstanee  is 
m'hoJly  animal  or  vegctabte  matter,  or  a  mixture  of  bothv-' 
'Wten  the  siiiell  emitted  durimr  the  mcineratidn  is  shnSar'^ 
to  tliat  of  burnt  feathers,  it  rs  a  certain  indication  of  some 
amnra?  matter  ;^  and  a  copious  blue  flame  at  tlie  time  ©r 
ignition,  a!mo^  ahvays  denbtcs  a  considerable  portion  oC* 
rJgetalile   matter. '    In  cases  when    the    experiment  is 
iieecfed  to  'be  very  quictty  performed,  the  cfestrdctton  oft 
tbe  decOAiposible    substances  may  be  assistTcd'  by 'riie 
sfgency  of  nitrate  of  ammoniac,  which  at  the 'time  of'ig- 
imion  may  be  thrown  gradually  upon  the  heated  mass  in 
ffic  quantity  of  twenty  grains  for  every  hundred  of  rest-' 
itmit  soil,    It  affords  the  principle  necessary  to  -the  com- 
bustion of  the  animal  and  vej;ctuble  matter/  which  i^ 
caoses  to  be  converted  into  clastic  fluids}  and  it  is  itself 
at  the  same  time  decomposed  and  lost.       '    *'  't 

XI,  J^Iodt  ff  separating  aliwihiaus  and  silicicv^  t^attei*  aii(L 
.    .  0.i;id€  of  Iron. 

The  substances  remaining  after  the  decomposition  <l 

tiic   vegetable  and  animal  matter  are  generally  minute 

pjHicles  of  earthy   matter,  containing  usually  iiltimitie 

and  silex  with  combineU  Bxide  of  iron.' 

.   To^epaiiJiWirtiH^e.  Irppot  ftac^  otjier,  tl^t^  ^sftl^dj  ipaatter 

ueiil,  diluted  with  four  times  its  weight  of  M'ater ;  the 

quantity 


1 


*  » 


quantity  of  the  acid  should  be  regulated  by  the  quantity 
of^ioKd  residuMm  td  be  ac^A  J^n,  atldWiug  fotr  eVei^Xwn- 
dred  grains  two  cikaclms  tk  ^ne  hundred  and  twenty 
[graios  of  acid, .  .  .,  « 

.    .l^he  substance  remainincp  after  the  action  of  llie  a(fid, 

may  be  considered  as  silipiou^  ]^  and  it  must  be  separatc'i 

and  its  weight  asf:ertained»  after  washing;,  ^ind  dij^iuff  iq 

the  usual  manner. .  ■ 

Theajjunaine  and  the  oxide  of  .iroui  if  any  exist,,  are 

,both  dis^lved  by  th^  sul^ihuric  acid }  tbey  may  be  sepa- 
rated by  carbonate  of  aintnoniac,  radded  to  excess ;   it 

,  tbroirs  down  tlie  alumine,  and  leaves  the  oxide  of  iron  in 
solution,  and  tliis  substance  may  be  sep^ated  from  the 
liquid  by  boiling. 
.   Should  asy  magnesia  and  lime  Iiayi^  escaped  solution 

'  h  the  muriatic  acid,  they  will  be  found  in  tlic  sulphuric 
acid;  tlti^,  however,  is  scarcely  ever  the  case;  but  the 
process  /or  detecting  them  and  ascertaining  their  guan- 

^  titles,  is  ihe  same  in  both  itistances. 

The  method  of  analysis  by  sulphuric  acid,  is  .suffi- 
ciently precise  for  all  usual  experiments;  but  if  very 
great  accuracy  be  an  object,    dry  carbonate  of  potash 

-  must  be  employed  as  the  agent,  and  the  residuum  of  the 
inciaeration  must  be  Ideated  red  for  a  Isalf  hour,  with  four 
times  its  weight  of  this  substance,  in  a  crucible  of  silver, 
or  of  well-baked  porcelain.  The  mass  obtained  musti  be 
dissidved  in  nmriatic  acid,  and  the  solution,  evaporated 
till  it  is  nearly  solid  ^  distilled  water  must  then  be  added, 

.hy  which  the  oxide  of  ir<>n  and  all  theeartfis,  except 

*■'.*•  .-  .'        -'       .•'.  ^      '     ' 

sifex,  will  be  dissolved  in  combination  as  muriates.     The 

silex,  after   the  usual  process  of  lixiviution,    must  be 

heated  red  ;  the  other  substances  may  be  separated  in  t!ie 

^me  manner  as  from  the  muriatic  ancl  sulplnu*ic  solutions. 

This  process  is  the  one  usually  ^nployed  by  chemical 

.philosophers  for  the  ajialy.sis  of  stones* 


\  I 
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TLU.  Mode  tf  diM/tiermg  9obiik  (mk^ 

JU^iter^  mi  nlm  MiMer^ 

JX  anjr  saline  matter,  or  solilbte  vcgatabte  oi'  anidial 
Ikiafttr,  is  suspected  iii  the  soil,  it  will  be  foUad  jil  the' 
water  of  lixiviation  used  for  sepai^tiog  the  satid^ 

This  water  mtxA  be  evaporated  to  drjrness  ia  ad  appro* 
priate  disb,  at  a  Beat  below  its  boiling  point* 

If  the  solid  matter  crt^tained  is  of  a  brown  edour  and 
inflammable,  it  may  be  consideiied  as  partly  reg^ble 
extract.  If  its  sinell,  when  exposed  to  heat,  be  strong- 
and  fetid,  it  contains  animal  mucilaginous  of  getatinous 
siibstanee ;  if  it  be  white  and  transparent,  it  may  be  coa^ 
sidered  tfs  principally  saline  matter.  Nitrate  of  ^tasfa 
(nitre)  or  nitrate  of  lime,  is  indicated  in  thisr  saline  mat* 
ter,  l>y  its  scinttllatiug  with  a  buttling  coal^'  Snlpbate  i^ 
magrnesia  may  be  detected  by  its  bittei'  taste ;  and  sttl« 
phate  of  potash  produces  no  alteration  in  solution  of  car-» 
bonate  of  ammoniac,  but  precipitates  solu^onitf  mmriaie^ 
ofbarvtes.  * 

^  to  BS  COlfCtUD£0  IN  OtTl^  NEXT. 

.•*    ^I'l    fr  ..  ii.n  ■'.  I  -.ifci'  II',  .      ,'i  ■■,■  }i,  inji  i  n     rrir  .r.iijr  n,   .i    i    \    '  aacrr 

On  rearing  Catots* 
In  a  Letter  to  hfrd  Sheffield,^  ttnomfm&us^ 

from  the  CoUM^ineATuytts  to  the  BoAit2»  of  ^ 

AGKICULTUitE. 

JL  HE  following  is  the  metffod  I  hate  punned  with  grealF 
success  in  weaning  my  calves. 

The  calf  should  be  taken  away  When  atiout^  a  Week 
old^  (or  when  the  cow's  udderis  are  perfectly  cleansed 
Irom  all  hardness,)  and  kept  at  a  distance,  out  of  the 
hearing  of  their  mothers.  For  the  first  few  days  (accbnkr 
Isig  to  the  stiength  of  the  calf )  my  servant  gires  theak  new 
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mitk.  and  by  dipping  their  mouthff^  in  the  milk  it  will 
960X1  entice  them  to  drink  ;  b^ut  gradually  lowcuriiig .  tKfe  ,. 
ne«;  mUc  to  that  which  has  been  skimmied.  The  skioimed 
milk  should  have  a  piece  of  red  hot  iron  plunged  in  it, 
not  only  to  warm  it,  buttogive.it  an  astripg^nt  .quality  ; 
'  but  should  the  calf  scour  on  the  change  of  milk,  I  hi^ve 
always  found  a  table*spoonftil  of  Bigg's  Calves  Cordial,  - 
given  daily  for  a;short  time,  always  remove  it.  At  about 
three  weeks  old  the  calves  will  begin  to  lick  up  bran, 
bruised  pat$>  &c*  and  pick  a  little  hay.  When  that  is  the. 
case,  powder  some  oil-cake  very  fine,  and  mix  if  with 

* 

the  bran,  &c»  in  the  manger:  in  a  Very  short  time  they    < 
will  eat  it  greedily  in  small  pieces ;  the  taste  they  never 
forget^  so  that  there  is  not  any  trouble  in  fatting  them 
when  grown  up. 

1  generally,  as  my  calves  come  soon  after  Christmas^i 
keep  them  tied  up  till  April ;  but  when  they  fall  later  in 
the  spring,  they  may  be  let  out  in  the  middle  of  the  day 
for  a  little  grass,  still  giving  the  oiUcake  and  bran,  but 
lowering  the  milk  with  water  till  the  milk  is  quite  taken 
off.  When  a  calf  falls  at  Christmas,  about  February  I  give 
him  some  cut  potatoes,  but  carrots  or  parsnips  are  better. 
About  Midsummer  they  lose  a  little  blood  ;  or  if  any  calf  ' 
should  at  any  time  not  keep  wba^  his  companions,  he 
should  be  bled,  as  the  oil-cake  thickens  their  blood  more 
than  common  food.  By  the  above  method  you  get  your 
futt  dairy  in  the  winter,  and  your  calves  do  not  fall  off  as 
when  they  are  taken  from  the  cows  at  twelve  or  fifteen 
weeks  old,  but  continue  the  whole  summer  full  and 
straight  in  the  carcase. 

I  would  much  recommend  about  four  table-spoonsful  of 
Bigg^s  Cordial,  to  be  given  to  the  cpws  about  an  hour 
after  calving,  in  a  quart  of  warm  ale,  particularly  if  the 
weather  is  wet  and  cold. 
'    Vol.  VIL— Second  Series.  R  /)<f. 
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DMripticn^f  an  Horse  Engine^  for  raising  Cod  or  *  Of^ 

from  PiiSy  in  which  th€  Buckets  are  viade  to  aUemUte 

.   their  Direction,  without  reversing  the  Motion  of  the 

:  Morse,    Invented  by  J!/r.  J.  Whitley  Boswell,  em4 

eonmtunicated  by  him. 

With  a  Plate. 
Gentlemen^ 

JLAAyiNG  lately  ^6en  an  account  of  a  method  of  re-' 
versing  the  metion  of  the  buckets  ia  engines  for  raising 
ere,  without  altering  the  directy^n  of  the  first  mover,  in- 
vented by  a  French  gentleman,  I  am  reminded  by  it  of 
an  engine  which  1  contrived  for  the  same  purpose  several 
years' ago  J  of  which  I  take  the  liberty  to  send  you  a  de- 
scriptioir,  for  your  publication  :  a^  it  is  considerably 
umpler  than  the  French  engine,  not  requiring  haif  the 
number  of  parts,  while  it  is  at  least  equally  eifectual. 

In  the  year  ij96  I  made  a  model  of  this  engine  by  the  ' 
desire  of  some  gentlemen,  who  were  concerned  in  a.  spc-^ 
culation  for  raising-  culm  near  Barnstaple  in  Devonshire  j 
and  as  the  Society  of  Arts  had  offered  a  premium  for 
such  an  inviention  about  this  time,  I  sent  them  this  model 
in  the  ensuing  yejir,*  which  lay  for  inspection  at  their 
house  in  the  Adelphi  for  a  considerable  time  ;  for,  though 
t  could  not  be  a  candidate  for  the  premium  oflfered  .on 
this  occasion,  as  I  had  no  opportunity  of  having  the  en- 
gine made  on  a  large  scale  and  put  to  work,  (which  was 
an  essential  condition  directed  by  the  Society  for  this 
premium) ;  yet  I  always  hold  myself  bound  to  contribute 
to  the  views  of  the  Society,  in  return  for  the  honour  coa- 
ferred  on  me  by  them  before  tliat  period,  of  one  of  their 
highest  premiums  for  another  machine  of  my  invention, 
which  is  described  in  their  Transactions. 

"Tkt. 


Thfi  «$viil  w&ffi  ^  ivhich  .buckets,  for  raising  ore 
from  pits,  are  cauued  to  alternate  their  direeti<m,  is  to 
oblige  the  horse^wbiiBh  puts  the  machipery  in  moftioii  that 
works  them,  t«  turn  about  atid  retrace  Ins  steps  the  coti« 
trary  way* 

This  operation  is  found  to  fatigue  tb^  bors^yery  mucb« 
and  as  he  must  turn  about  in  a  very  small  spaee>  the 
coiuitraincd  moyeuient  uecessary  for  this  purpose  is  very 
injurious  to  bis  shoulder,  which  runs  mucb  nsk  of  dislot^ 
cation  thereby ;  for  this  reasion  this  contrivance  is  of  con* 
aiderable  utility,  and  may  eventually  cause  much  saving 
by  its  adopjtioo. 

The  figure  which  a^coinpanies  this  paper  is  lexacHly 
that  of  the  model;  which  for  tliis  .mntter  sufficiently 
prooves  the  principle  ;  for  the  object  is  only,  the  conver- 
sion of  coie  motion  into  another  i»^  required  manner ; 
and  does  by  no  means  involve  the  consideralion  of  the 
relative  vali|e  of  the  moving  power  to  that  of  tb^  thing  to 
be  moved;  in  which  latter  case  models. in  themselves 
give  no  absolute  demonstration  of  the  performances  of  m 
large  engine ;  though  in  the  former  tliey  cerladnly  do>     > 

Description.    (See  Plate  VI.) 


An  horizontal  wheel  A,  Fig.  3»  toothed  ou  its  lace, 
is  turned  round  with  the  upright  arbor,  to  wl|ich  ijt  is 
made  fast,  by  the  arm  G ;  above  this  wheel  two  vertical 
pinions,  oi*  small  wheels,  B  B,  toothed  at  their  edges,  are 
iastened  to  an  horizontal  axis  in  such  a  manner,  that  oi^y 
one  of  them  can  lock  in  the  teeth  'of  the  large  wheel  at 
oace;  this  axis  also  canicf  the  drum  wheel  C,  which. 
ruses  the  buckets  D  from  the  pit,  and  id.Gapd>ie  of 
sliding  back  andforw^ds  in  the  sockets,  in  which  it  turns, 
farenoi^h  to  admit  the  pinions  to  come  in  contact  alter- 
nately with  the  teeth  of  the  large  wheal :  »  kver  ^^ 

R2  jointed 
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jointed  to  the  apper  part  of  tbe  fraoie-wotfc,  f  i^^c^  tlia 
a^8  this  motion ;  the  end  of  the  axis  turns  roaod  in  « 
bole  io  the  upper  part  of  tint  lorer,  md  a  pnojectim  on 
the  axis  at  each  side  of  the  lever  obligea  it  to  move  back 
and  forwards  as  the  lever  is  impelled  to  or  from  the  up* 
right  post  next  it ;  an  hook  F  fast^ied  to  the  lower  part 
of  the  lever,  keeps'  it  steady  in  either  position,  according, 
as  it  is  inserted  into  the'eye,  or  ring,  next  the  lever,  or 
that  farthest  from  it. 

'^The  frame-work,  whieh  supports  the  various  parts  of 
the  engine,  is  sufficiently  obvioi^,'  from  the  figure. 

When  the  motion  of  the  buckets  is  required  to  be  re- 
Tvraed^  it  is  plaiu^  from  the  abovo  description,  that  it  is 
<mly  nec^essary  to  chalige  the  position  <tf  the  lever,  and 
insert  th'e  hook  into  the  opposite  ring ;  this  will  cause  the 
pinion,  winch  before  was  moved  by  the  large  wheel,  to 
be  removed  from  aJl  contact  with  it,  and  at  the  same 
time  hiring  the  opposite  pinion  into  play  ;  which,  as  the 
IMoions  are  at  opposite  sides  of  |he  large  wheel,  must^ 
cause  the  axis  to  turn  round  in  a  contrary  direction,  and 
of  course  the  drum  for  falsing  the  buckets  likewise, 
which  will  thereby  alternate  their  former  direction. 

It  is  very  obvious  that  thi3  engine  admits  of  various 
modifications  ;  for  example,  it  is  not  absolutely  necessary 
:diat  the  drum  should  be  on  the  same  axis  a^i  the  pinions  i 
it  is  sufficient  if  the  circular  motion  of  the  one  is  comma* 
nicated  to  the  other :  the  as^is  of  the  drum  also  «eed  not 
slide  back  and  forwards  in  its  tockets ;  that  of  the  pinions 
alone  requires  this  motion:  ^bere are  many  obvious  ways 
'  of  giving  the  circular  motioft  of  one  to  the  other  without 
the  sliding  motion,  a  fork  on  the  end  of  one  axis,  and  a 
«ross  on  that  of  the  other  playing  witbin.il,  is  alone  s«^ 
fieient  for  the  purpose. 

The  horizontal  wheel  may  also  be  nmch  isntaller  in 
proportion  tliao  what  is  represented  in  the  figure ;  bat 

then 
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(then  the  4tuin  must  be  adequately  increased  in  8i2e,  if 
tbis'diminiitioh  takeis  place,  otherwise'the  buckets  would 
pot  move  fast  enough :  this  would  most  probably  be  the 
cheapest  way  to  cpnstruct  a  large  engine  on  those  prin- 
ciples ;  and  in  this  casd  it  would  also  be  best  to  have  the 
4rum'  and  pinions  Oil  separate  axes/  in  the  mdhner  just 
above  described,  .    v 

There  remains  only  one  incojivenience  to  be  guarded 
against  in  the  construction  of  the  engine :  if  the  pinions  ' 
B  B  are  placed  so  far  .asunder  that  they  can  both  be  out 
of  contact  with  the  large  whe6l  at  ^dpe  same  time,  it  is 
obvious  there  would  be  nothing  to  prevent  the  ascending 
bucket  (in  such  9(  position  of  the  engine)  frqai . naming 
down  again ;  this  accident  was  prevented  in  the  mode}, 
by  making  the  teeth  of  the  pinions  broader  than  those  of 
^tbe  large  wheel,  and  fixing  the  said  pipions  at  that  exact 
distance  from  each  other  on  their  axis,  that  one  oT  thm 
always  must  come  in  contact  with  the  large  wheel  before 
th^  other  was  entirely  thrown  out  of  play ;  the  same 
_^  might  likewise  be  ^effected  by  catches  placed  properly 
over  the  pinions,  $0  that  the  pinions  would' come  into 
contact  with  them,  and  be  removed  from  it  alternately, 
as  the  axis  was  shifted  back  and  forwards,  ' 

If  the  S2|>me  method  used  in  the  model  be  adopted  for 
this  purpose  in  a  large  engine,  it  will  be  necessary  to- 
€top  the  horse  always,  before  the  lever  is  shifted,  to  pre- 
.ilsnt  damage  to  the  teeth  of  the  wheels. 

'  I  am,  Gentlemen,  your,  &c* 

J.  W.  BOSWELL. 
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Experiments  mtd  Ohsereatimts  an  thtfnfn^  and  ctarifyin^ 
ijf  Wines^  JUali  liquors,  Xc.   By  M.  Parmentier* 

((^Honcloded  from  Page  5d.) 

Chemical  Aciitm  of  seme  Re-agenis  ttp&n  Ishrglass  ant 

Flanders  Glue, 

A.  SOLUTION  of  isinglass  mixed  witb  alcobol  at  :^3 
degrees  yielded  me  a  precipitate^  white^  fl^ey^  and 
tremulous,  like  animal  jeUy,  but  which  dissolved  only  in 
a  partial  maaner,  either  in  cold  or  in  boiling  water. 

Flanders' glue  dlssolYed  in  water,  and  treated  like  the 
former,  yielded  a  more  yoiominous  precipitate,  wbich 
dissolved  but  imperfectly  in  water  at  auy  temperature^ 

Pure  crystallized  gallic  acid  diss^dved  in  alcohol^  acts 
bput  very  slowly  upon  fish-glue.  The  mixtui;e  did  not 
Wceme  turbid  till  after  standing  two  hours :  a  slight  de- 
position then  occupied  the  bottom  of  the  vessel,  which 
w^inscduble  in  water. 

Flanders  glue  treated  in  the  same  nuuiiier  acquired  by 
.this  mixture  a  little  more  consistence;  the  slight  sedi- 
ment which  was  formed  was  more  coloured  and  insoluble. 

Alcohol  digested  upon  galls  dissolves  not  only  the  gal» 
lie  acid,  but  also  the  tanning  principle,  which  this  sub- 
stance contain^,  so  tliat  when  ^his  tincture  is  mlKed  with 
the  fish-glue,  two  precipitates  are  formed,  which  may 
easily  be  distinguished  by  the  disposition  of  their  flakes 
as  well  as  by  their  colour,  the  one  being  whitish,  scanty, 
and  in  part  soluble  in  water,  tlie  other  of  a  brownish  co- 
lour, very  elastic,  insoluble^  and  which,  after  t\i^  or 
three  days  exposure  to  the  air,  acquires  a  homy  consist- 
ence. These  two  precipitates  niay  be  separated :  f b«^ 
first  h  separated  by  decanting  the  liquid,  wltich  remains 
whitish  and  turbidj^  and  soon  deposits  the  second. 
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f'landers  glue,  treated  like  the  preceding  with  tincture 
of  galis,  affords  similar  results,  -with  this  difference  oiflj^ 
that  the  deposits  are  more  considerable  and  more  co« 
loured. 

The  salphuric,  nitric,  muriatic,  and  acetic  acids,  mix* 
•d  with  the  solution  of  isinglass,  destroy  its  transparehdy 
After  standing  for  some  hours,  it  is  easy  to  perceive  a 
slight  sediment  at  the  bottom  of  the  vessel.  If  the  three 
first  of  these  acids  are  concentrated,  this  niixtiire  with 
glue  soon  becomes  Hack. 

*  Conlmon  glue  treated  in  this  manner  presents  the  saine 
phenomena.  The  alkalies  render  these  two  solutiony 
more  liquid,  and  acquire  much  more  colour. 

A  solution  of  isinglass  mixed  with  the  aqueous  tinc<^ 
lure  of  turnsole,  in  Dutch  cakes,  undergoes  no  aU 
teration. 

Attention  ought  to  be  paid  to  this  re-agent,  upon  whick 
the  mbst  caustic  alkalies  exert  no  discolotuing  action* 
The  chemists  do  not  cease  to  repeat  in  their  works',  that 
thp  alkalies  change  the  violet  colour  of  turnsole  into  a 
green,  but  this  assertion  is  false  with  respect  to  turnsole 
ki  cakes ;  this  may  ensily  be  tried,  and  it  will  be  seen 
that  instead  of  changing  this  colour  the  alkalies  augment 
its  intensity  and  liistre.  The  surprise  which  this  circum- 
stance may  occasion  will  cease  when  it  is  considered  that 
in  the  preparation  of  this  substance  the  Dutch  employ 
potash'and*  quick-lime,  for  the  purpose  of  developing  its 
colour  ;  it  is,  however,  possible  that  the  tincture  of  turn- 
sole on  cloths  may  compose  itself  in  an  entirely  different 
manner  with  this  gelatino-albuminous  matter,  which  i 
have  not  yet  be^n  a:ble  to  ascertain. 

Flanders  glue  mixed  like  the  fish  glue  with, tincture  of 
turnsele,  presents,  the  sam^  result.  ^ 

*  ^yrup 
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Syrup  of  violets^  mixed  witii  isinglass  and  Flanders' 
slue  dissolved   in  water,   docs  not  appear  aensiUj  to 
change  its  colour. 

Alcohol  macerated  upon  isinglass  does  not  dissoire  it ; 
but  if  it  is  mixed  nvith.  water,  and  the  mixture  is  healttd 
in  a  ctbse  vessel,  the  solution  of  tlie  glue  then  take^ 
place.  There  is  observed  at  the  surface  of  the  liquor  a 
frothy  matter,  insoluble  in  water,  which  has  appeared  to 
me  to  be  ooly  a  portion  of  the  alumine  of  this  glue  coa- 
gulated by  the  united  action  of  the  heat  and  the  alcohol ; 
it  is  in  this  state  that  this  solution  is  fit  for  the  prepara** 
lion  of  the  English  glazed  taffety  as  it  is  termed. 

From  these  observations,  and  several  others  which  it ' 
would  be^  unnecessary  here  to  enumerate,  it  appears, 
}p  that  isinglass  is  a  gelatinous  substance,  different  fironi 
albumen  ;  2,  ihat  it  presents  in  general  the  same  prioci-* 
pies  as  pure  gelatine ;  3,  that  it  however  differs  from  it 
by  some  particular  characters. 

lo  the  first  place,  isinglass,  compared  with  Fbnders 
glue,  has  less  specific  weight ;  though  it  glues  substances 
together  more  speedily,  it  does  not  do  it  with  equal  so- 
lidity, which  indicates  less  tenacity  in  its  parts  than  io 
those  of  the  ghie  extracted  from  the  skins  and  bones  of 
quadrupeds.  • 

.  Secondly,  its  inferior  density  proves  also  that  it  is  nei- 
ther so  nourishing  lior  so  substantial  as  the  gelatine  ex* 
ti'acted  from  other  animals ;  accordingly  when  it  is  burnt 
it  furnishes  less  coal  thau  an  equal  weight  of  Flanden 
glue. 

7he  different  properties  of  the  iisb  glue  in  some  of  the 
arts  are  known  to  the  ribbon-manufiacfcurerb,  who  empby 
k  for  givipg  lustre  to  their  goods  ;  to  the  serge-aaauufac- 
turers,  who  use  it  for  glazing  the  stripes  of  their  stii&, 
&c.;  finally,  it  is  one  of  the  principal^substances  ero- 

ployed 
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ployed  /or  imitating  fine  pearls;  but  its,  most  frequqtit 
domestic  i|se  is  for  the  clarification  of  liquidS|  and  espe- 
cially of  white  wines.     Let  us  now  compare  its  effects. 
With  those  of  albumen  eipployed  under  tne  same  circum-* 
stances. 

(ff  the-  J^ecfs  rf  Albumen  composed  with  those  qf  Iwigi^ss 
.  in  the  Ciarijiiatum  of  White  fVines*  v    i 

•  •'■"«•'••/* 
1  requested  M.  Henry,    Prbfejsor  at  the  School  of 

t'barmacy  in  Paris^  to  make  some  comparative  expefi/ 
ments  upon  the  cbxification  of  red  and  of  white  wities^ 
with  the. aid.  of  albt^mw^an^^of  isinglass,  always  foUow^ 
ing  th^  process  adopt^  in  dpliiestic'  economy.'   The  re- 
sults which  he  obtained  axe  a^  follows :  .  ^ 

He  perceived  no  sensible  di^r^nce,  is  to  transpfttencyV 
between  red,  wine  clarified  either  with  isinglass  or  with* 
ftlbumen,  excepting  that  the  latter  yielded  a  moi^  abun* 
dant  deposit,  which  it  freqii^tty  owing  tb  its  abode  in ' 
the  casks. 

His  first  experiments  were  m«d^  upon  "v^iit^  wines  fur- ' 
nisbed  to  the  central  pharmaceutical  magazine  of  hospi- " 
tals,   without  his  being  precisely  acquainted  with  tho 
places  from  which  they  had  btenr  procured. 

These  wines  were  clarified  by  whites  of*  eggs  tbuch  , 
better  than  by  isinglass;  but  similar  trials,  repeated  with 
white  wines  of  Ma^on,  had  not  the  same  success,  for  th/M^* 
exhibited  ohly  a  semi-transparent  aspect.. 

SurpHsed  at  this  difference,  M,  Henry  investig^tted  its 

cause,  which  be  thpught  to  discover  in  (he  hatttri^  df  th#' 

winei^  upon  which  he  operated.    Those  whp  furnished 

•       ■     .   ■' .  '  '        »     •    -    ■  '  • 

them  confessed  that  the  first  winf^s^hf^h  they  had  sup«' 

plied  were  a  mixture  of  several  differfiint  wines,  among' 

which  those  of  the  vicinity  of  £ourd0»$iJC  were  the  most 

predominant. 

'' Vol,  VII;~Sicom$^p».        -  '     $  A^ 
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Ai  to  the  .white  wines  of  Burgundy,  and  the  other 
wovuKy^  'where  the  vine  is  gultiv^ted,  as  far  ais  Ihe  tippet 
AlaJne,  the.  bes^  means  of  clarifying  "them  is  to  employ 
isinglass  for  the  white  wines,  and  alfeumen  for  the  red# 

M.  Henry  has,  however,  succeeded  in  clarifying  red 
"^tm  of  MtQDti  with  mngbss  diMfl v&I  iti  a  sno^  quan- 
tity  of  springi^water.  Fladden  giae,  whi^b  he  likewise 
tiie4^  notoiUy  docs  jROt  completely  clarify  the  wines,  but 
it  also  communicates  to  them  ^  disagreeable  taste*;  tbey 
MOacb^LDge  their  colour ^  auid  in  a  siioit  time  begin  to 

^^.Tl^  expertmsnts  which  I  havq  ipade  with  the  same 
fievs,  have  afforded  nie  nearly  the  same  results.  It  catw' 
aotbtadoubted  tb;it  the  advantages  of  isinglass  over  white 
n  eg;g.are  very  sensible  for  th^  white  wines  of  most  pro- 
vinces, that  it  clarifies  them  in  a  sl}ort  time  in  a  satisfactory 
fi^jinner,  that  it,  even^afFords  a  means  of  causing  the  yeU  *. 
iowish  cast,  which  they  sometimes  naturally  have,  to  dis^ 
appeafi  byjwixipg  it.  with  milk,  and  putting  the  whole 
into  the  vessel.         .  '    ' 

,  White  of  egg,  pn  the  cpntrary,  whe^  employed 'fqr 
white  wines,  always  colours  themi  and  does  not  clarify 
theni^  Jt  is  proved,  that  most  of  the  white  wines  which 
have,  been  fined  by  this  means,  retain  a  greater  or  lejs  de- 
gree of  turbidity,  and  that  they  are  neveir  perfectly  clean 
Tills  means  has  also  advantages  bvei*  isinglass.:  being 
ii^pre  yi§c^us>nd  heavier  it  (Carries  along  with  it  much 
better  the  tartarous  and  extractwe  parts,  which  are  mor^^ 
a|)undant  in  red  than  in  white  wines,\and  clarifies  them 
more  completely.  Ising(asi  on  the  contrary  is  light ;  it 
V^ains  suspended  in  the  red  wine  with  die  parts  which 
if  has  not  tlie  power  to  carry  off  with  it.      •    ^ 

in  Germany,  white  of  egg  is  seldom  or  never  employed 
foff  fining  wine^^  isinglass  is  |renerally  preferired,  and  the' 

tormier 
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former  is  used  only  in  some  cases  for  clarifying  wines 

contained  in  barrels  or  casks. 

The  dealers,  wli^n  interrogated  by  Mi  BoqDad)  re- 

,qpecting  the  clarification  of  wines,  and  the,  reasons  w^F 

^hey  preferred  isingjlass  to  white  pfegg^  rppli<5.^  t^ai..thejr 

did  it  for  several  reasfons; . in  the  jSrst.plape,  bccays^, 

wh^n  t|ie  foroier  ^ybstanoe  was,  used,  on^y^a  very  sjf^ 

(jiuintity  of  it  was  requi^'e^  for  fining  a  jgreat  de^l  of  win^ 

wliere^^  whea  they  ^mploj^ed.  the  Jattei:,.  jtbpy  were 

pbli^fd  to  usp  too  large  a;Q«antijy  Qf  it,  which  fijs(}uei\tl]r 

|rypi;e(|  tbip  :^^2ilify  qf  thp  ^iqyor ;.  that  xriorepver  d^ 

ivi)itf°|s  of  eggs  .were  tQO  ppr,  .or,Jn  othcyr  wprds,  tb^ 

^ere  qqt  sufilciemly  a^iiinalized  ;^  for  the  mcffe  .a,  suj^- 

^tf^nce  fa^s  of  thb  char^ctpr,  the  better  acjj^pted  if  is  forttye 

f^IafjBcatlpn  of'^Mids.    Blood  is^  more  animated  f ban.  tIjA 

pther  ai}imal  matt^fi|^  and  ^t^  produces  in  ^his ,  oas^^  t^ 

|reatesf  effect,  .  .  ,^  .  .    ,  ,  j 
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tlaving  procured  a  quantity  of' the  glue  wbiih  tile. 
Vetera  prepare  fot  fining  an^  playifyiug  maK-liquoi^,  f I 
subjected  it  to  chemical  exan^inatipti.^       •  '  *  ' 

•  It  was  of  a*  yellowish  tdour,  of  tl^e  consistence  of^^ 
syrup ;  its  smell  was  the  same  ds  tbatt  of  ^er;  and*ir  wits 
full  of  air-bubbles.  Its  taste,  whiph  was;  slightly  dtid  a#d 
spirituous,  like  a  decoctiofi  of  barley  fei-gienteid,  and 
without  heps,  ibdipat^d  that  this  glUe  h^d  bpen  dissdlv^d 
\n  makrliquor.  It  reddens  tber  tinctut^pf  turnsote,  bb- 
cause  it  is.  slightly  acidulous.  This  glue;  wbfcn  mixed 
with  alci>hot,  curdles  without  losing  its  tran$pjfrency,"in 
the  same  manner  as  ^elatint^  v  the  acids*  do  noi  coafi:olate 
it ;  the  alkalies  jcontrete  it  a  little,  ^nd  if  tbey'are  caustic 
|hey  tarn  i thrown  arid  dissdly^  it,    -  ^       -  «         :v     > 

■    :  S':^   •.    •'         "The 
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Tbe  effects  of  blood  are  well  known  in  the  refining 
of  sugar ;  the  brewers  also  use  the  serum,  when  it  is  w^^' 
separated  from  the  coagulum,  although  they  are  in  ge* 
neral  very  cautious  of  avowing  it,  on  account  of  the 
Vversion  which  most  persons  would  have  against  siich 
'a  substance ;  nevertheless,  this  fluid,  whether  fresh'  or 
not,  if  beaten  op  with  a  little  water  or  tiauor  f^ofai  the 
casks  into  which  it  is  poured,  clarifies  very  well. 

In  the  treatises  which  cotttaScI  sdme  g6od  ob^tvations 
ton  the  preparation  of  beer,  ther^e  prevsiils  ^lich  uncer« 
'tainty  respecting  the  red   matter    whion  the  brei^ers 
employ  for  the  fiuing  and  clkrihcation  of  this  Kc^uid, 
'Some  authors  ai^sert  that  it  is  clarified  like  wf)ite  wine^ 
that  is  to  say,  with  isinglass,  and  the  preparation  of  }t 
'^hich  they  specify  is  precisely  tbe  same  as  that  which 
*1^  used  for  wihe.  *  Oth^r  writers  who  admit  that  the  ge- 
latinous matters  are  tbe  most  efllcacious  for  flinng  beet, 
have  gi^en  no  farther  explanation  on  this  head  ;  they 
merely  mention  gum  arable  as  very  well  adapted  fo^ 
this  opefatiouj  peverthelesf  it  .i§i.  very  ^i^cly  used,  on 
^account  of  its  high  price  and  the  ponij^tence  }f^bich  it 
gives  to  tbe  liquor,  wbich^  in  ^hc  opinion  of  tl>e  brewerj, 
reodera  ^  le$|s  ^par^lin^,  less  ^e|icatc;i  ^^ld,^^ch inferior 
in  qualify  to  thp  b^er  in^P  th<p  cp^j^posi^on  of  wl^icbAPimfd 
i^ubstancefi  enter. 

In  ord^r  to  remove  j^l  .\t^^^^i9^'5^  pn,  ^Ws  sithje^t, 

I  determined    to .  make   other   e;*cperiments  rupon  the 

liqijid  glue  commonly  used  by  the  brewers, ,  which  the 

•  solution  of  tannin  in  fdcobol  or  water  precipitates  like  a 

tanned  substance. 

From  these  it  results,  that  the  glue  which  manv 
brewers  employ  is.  nbthing  more  |han  animal  gelatine 
dissolved  in  beer  ;  that  this  gelaitine  hi^is  no  reseotiblance 
in  smell,  taste^  transparency  and    other    qualities,   to 

isinglass^ 


»    4       - 


ufid  darifying  of  Wtnesy  THalt  Liguors,  tCc.      1 3S 

isinglass,  but  that  it  is  entirely  of  the  same  nature  witti 
Ivhite  Flanciers  glue,  which  is  a  new  proof  that  ani-^ 
mal  gelatine  may  serve  to  clarify  viuops  liquors. 

I  am  far  from  believing  that  the  iglue  of  all  brewers  has 
con^adtly  Flanders  glue  for  its  base.  T  hz^ve  examined 
several  which  wer^  prepared  with  isinglass.  It  is  a  cir- 
cumstance very  likely  to  happen,  that  under  such  cir- 
cumstances where  this  article,  instead  of  four  of  |w0 
francs,  which  is  its  ordinary  price,  is  sold  as  higU  ^ 
'sixteen  francs  the  pound,  Flanders  glue^  ^hich  is  always 
cheaper,  'is  used  as  a  substitute  for  it. 

ButM*  Bounach,  first' apothecary  of  the  military  hod« 
pitals,  who  has  had  occasion  to  frequent  the  priost  celebrafed 
breweries  of  Germany,  and  attentively  tq  observe  the 
operations  c&rried  on  ip  then^^  h^s  ^emarke^  that  neats' 
or  calves'  feet  are  ijsed  for  fining  the  liquor,  and  that 
'  they  lire  boiled  until  ho  more  remains  of  them  tbaip, 
the  fibres  and  the  bones;  be  has  also  remarked  that 
in  places  where  the  consumption  of  beer  is  very  greai^f 
it  frequently  happens  that  the  butchers  not  being  able  ta. 
furnish  a  sufficient  quantity  of  neats*  or  calves'  feet  f<}r 
the  supply  of  the  brewers,  recourse  is  ibad  to  bthir 
'i^bstances  of  this  nature.  He  recollects  bavihg  seeii  % 
whole  calf  thrown  into  the  boiler,  after  the  fat  h^ 
been  separated.  The  cartilaginous  fishes  are  also  us<i4 
for  the  same  purpose,  where  the  l9cd^  circumstance^ 
ftdiiiit  of  it,  .•       ' 

There  is  a  means  of  clarifying' wines,  which  appears  id 
be  very  little  known,  or  at  least  i^  very  selctom  ert- 
ployed,  but  which  however  is  pietendled  to  prove  always 
Vdry  siiqcessfUl.     It  consists}  in  throwing  in^o  the  'cask 

quantity  of  sheep's  blood  proportionate  to  the  gage ; 

jVit  it  must  be  used  very  quickly,  f^r  nothing  corrupt* 

V  more 


S5f      '  JSrpeHnients  and  Obs^mafums  on  4he fining 

more  speedily  than  this  fluid,  on  which  ^ccouirt  it  ^lust 
Bot  be  employed  where  it  is  necessary  to  sefid  it  to  ^ 
sieat  distance  ;  in  the$e  cases  ope  mu3t  use  other  aniipal 
^  ^  matters,  wbii^h,  when  reduced  to  the  consisteoce  of  a 
^G^J  cake^  C^i  be  better  preserv^  aqd  tiao^por^  ^T^^ 
place  iQ  place.  . 

W,e  ouRht  not  tp  b©  sijrprised    that   chemists  bavQ 

^,»  >  .^     ,  '*'  .  •  *  '  ■.'r  ?>      ^  '  ,       ■  t"  . 

icund'  in  the  lees  of  beer  and  of  wipe  an  animal  glutei?. 

'        J       lO     .1         >  -      '  4  ;  •  -         •  ,     ^        .  • 

I  bielicve  that  they  have  pot  pai4  sufficient  attention 
t0  t^e  isinglass,  or  sei:uBV  of  bloot)^  oj*  whites  of  egg^^ 
With  which  the$e  liQiiors  are  clarifiod.  and  which  dh&- 
posit  theaiselves  in  the  le^,  Thi^  <y|uten  i$  ^  abundant 
,  m  the  lees  of  beer  as  to  prevent  it  froqi  •  |>a$i)»iug  tbrougi^ 
the  canvas  of  thp  jfacks  into  which  it  is  poured.  An 
,t}ie  serum  of  blood  is  albuminous  and  •ising:!ass  o-Ii^tinous, 
W  may  discover  in  thel^es  of  beej  or  of  wine  which  of 
th^  two  i^ubsta,nces  has  been  used  for^  clarifying  theae 
liquors.,  These  lees  when  putreGed  c^halq  a  hiffhlv- 
^uKfal  odour,  Qsp^cially  whpq  v)n€;|[ax  i^  n[^an^factur<x^ 

'iriffltheiai.  /, 

^   TbQ  clarificatjou  of  wine^  and  of  hfier  whether  eficKited 

.l^^^j^i^laij^  Of  by  ?'l%pd^p:  glue,  leaves  iu  the,  lees  an  animal 

^Ittj^,  wljich^  jjy  itsde^cppositiQn,  a^ords  ai^moaiac, 

li^e  animal  sybs^ancf^  in  ,a  sta^e  of  putrefaction.    Isi[ng}ass 

in  ^partjculaj  clpes^nj:>t  yipld^  Wsj  of  this  glUt^n  than  aoy 

* ^^I'^ilp^ '^^^  ^"^^^  ^^  }^?  "^^^^ ^iMk?^  }^ 

j^rum  of  blood  ;  it  eveti  •  appears  tq  bemore  |jiiS)p€>ptible 
of  pgtrefaction  than  any,  other ,  ^n4  ^  disagveeaWq  fishoy 
^leil  is  ^xhalejj  from  it.  Thus  thjf;  lees  pjf  malj^liquyr 
or  of  wine  al^vav^  contain  an  animal  gluten,  whatever 
.may  l)^  the  ^atur*^  of  the  ^lue  that  has  bo^n  employed^    ' 


^Jienomen$9^ 
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Among  the  substances  coiiiloyT&d  for  the  darificatidri  dr 
liquors,  we  observe'  that  alfeitmeh'  possesses  this  jpfopiirty '* 
in  tlie  Irigiiest  degree  ;  then  'tHc  SeVurti  of  Mooil^'aniaial  ' 
gelatine  (glue)  isinglass,  mjlk^ '3i:c.'-*  but  how  do  tbcssii*^ 
different  matters  act  upon  the  foreign  kufejtaitces  ddfll'*' 
tained  in  the  liquids  which  are  tb  hd  ft'feed'  from  them*?" 
It  is,  some  say/by  inveloping  them  duribg  tlie  tli^** 
wlien  tlfey  first  coagulate ;  having  then  bdcortje  morft  * 
heavy,  tliey  are  compelled  to  pi^cipitatethenfi^elvesitiif  ' 
carry  with  them  all  the  heterogeneous' substances 'Tritfis" 
which  tliey  are  entangled.    ^         •  '      '   »  :...*:.». 

These  facts,  whith  are  well  substantiated  by  the  coitl- 
moh  pr'acti<*e  of  clarification,  appear  to  havti  been  hithertfo 
examined  only  as  a  purely  miechanical  operatioil.  i£ 
seems  to  me  that  a  more  satisfactory  explanation  m^ght* 
be  giVen  of  tlie  phenomenon,  which  determines  the  for- 
mation of  the  precipitate  which  takes  place,  as  weft  as  oif' 
tfie  causes  which  concur  with  the  greatest  efficacy  in  ih^ 
clarification  of  the  liquids, 

I  think  that  the  clarification  of  liquids  may  Up  con*    * 
sklerediis  a  chemical  action,  and  assert  that  when  ittafeei*' 
place  in  an  alcohofic  liquor,  such  as  wine,  mead,  midC 
irqiiors,  &c.  it   is  the  more    Complete  in  proiDorticai  aS  ^ 
the  clarifying  substance  ep.utains. a  larger  quantity'  of  al-^ 
•bumine,     lii  fact,  Jf  we  bring  it  into  contact  with aWfiot.^ 
tne  first  pf  these  substances  is  solidified  or  coagulatetf  to 
sach  a  degree  as  to  become  i«3oIubie  in  most  liquicl.'^', '  andt' 
this  soUdiRcation  is   dways  fn  direct  proportion  to  the*^ 
strength  of  the  akoliet  so  that:  the  albumi'ne,  having  ^o^ 
qmred  a   greater  density,  is  soon  precjpitaiek     %  m*  *  . 
stead  of  ppre  alcohol,  w^  employ  it  'diluted'  \\h%  water ,< 
I'jealbnuiine  which  is  i^ixed  with  it' is  coasCriatcd  inore*' 

siowlv. 


'; 


slowly,  because  the  actum  of  such  alcohol  upoa  this  sab« 
Stance  it  neceiteiFily  less  ehergetic.     If  the  liqoid  is  or« 

.  dlp^y  wine,  we  easily  see  that,  containing  principles 
bwcies  the  alcobol,-  these  may  concur  in  the  coagulation 
of  the  albattiioei  Such  are  the  acids,  wheth^  ftee  or 
vgitod  with  tl^e  salts  ready  fK^pifsd  in  the  wine,  such,  for 
iiaacaaiple,  as  the  tartarous  acidule.     By  mixing  albumine 

.  with  this  wide,  for  the  purpose  of  freeing  it  from  the 
^^tters  which,  without  being  dissolved  in  it,  remain 
8i|spended  in  it  to  destroy  its  transparency,  a»  well 
as  its  durability^  it  happens  that  the  alcohol  acts  alone 
jupon  thk  albumine,  or  in  combination  with  the  tartarous 
acidule,  and  that,  concreting  but  slowly,  because  the 
alppbolic  ^d  acidulous  mass  is  disseminated  in  too  large 
a  ^quantity  of  vehicle,  which  necessarily  modifies  their 
action,  this  albumine  lias  time  to  envelope  and  to  deter- 
mine the  separation  of  all  the  substances  which  render  . 
the  liquid  turbid,  and  to  carry  them  along  with  it  in  its 
precipitation. 

What  the  acid  and  alcoholic  liquors  produce  upon  . 
albumine,  is  effected  likewise  by  the  action  of  heat,  of 
which  the  clarification  of  sugar,  of  honey,  &c.  in  the 
preparation  of  syrups,  afford  as  many  examples.  In 
fact,  whenever  we  heat,  in  any  considerable  degree  albu«  . 
mine  either  alone  or  diluted  with  water,  whether  this 
eontains  sugar  or  any  other  matter  in  solution,  it  experi* 
ences  a  more  or  less  speedy  coagulation,  which  free^  the 
mixture  .:from  those  foreign  substances  which  are  soluble 
only  in  watfer.  Ilere  it  is  undoubtedly  the  combination 
or  the  caloric   with  the    albumine   which   solidifies  it^ 

Hfhereas  in  the  first  case  it  is  the  sole  or  simultaneous  ac« 

•  .  ■    ■ 

.lion  which  the  acids  and  alcohol  exert  upon  it. 

• ,         -    .  •.  • .  .        *       •  * 

The  seium  of  blood,  treated  in  the  same,  manner,  conqt^ 

'  jlorts  itself  like  albumen,  3o  that  th^  strongest' analogy 

^  -  toay 
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mf^y  be  GOnudefe^  to  ^stbet^ween  t)ie{Bfi  two  substance; ; 
analysis  abq  bas/decided  ia  favour  of  ttiis^,opinic»i«   ,  , 

If,jin^«u3[  of  employ  iug  albumen  pr.the«|erui»qf  .blopft 
£^  dtarifioaU^^  ^^  }^^  ^^.^f^!^^^  S^^^i  j'^^s'^v..^^'  ^. 

'  Itbese  difierent  mfttters  produce  th^  effect} ./^o^ . t^o  pjausiblf^ 
^*^??.hMSr^.>  bp<?aujc  thcae  ^W^S^t^S^subst^lVJes 

*  («W^H^y  &^?  ^^»»^d  ^P8%)  are  forijie4  of  a  Very  kge, 
<|uantlty^Qf  gelatine^  the  alfpuofiipe  not  amount] ug  perbi^i^ 
tg  a  five  faumli^edth  part  of  tbeir^ma^^^^  jR$f4  i^;^g€%iQe 
dissolves  in  th$^  Ugyor  w^ich  is  tfxbe  (^arif^ed^  .renders,  it;, 
more  7iscous>  aud  dimjnjfjies  _^o  a  certain  ^deyrjie.  tbe 
coaguiatiiig  ^cUoy   ,of^tbe;;.9lcoh^^  vege^taWf^* 

acid^  upon^tlius  albuoiine  wb[ch  tbjs^,gejatinp^  cpntaia^  5, 
4^^^same;  time/it  jreajtijr  r(fjiu:ds^,tbe.;precipitau^^  qf, 
the,,forei|pci  mattersj^  ^bep^  the  albi^jp^aeupt  being,  ia 
sui^ci^eot  quantity  in  proportion  to  tbe  liquid  .{na$s,  upou^ 
wbicH  the  a{:tion  .takes  pl^ej^  the  clarificatioOi  Qan  qi 
course  not  ^be  effecjbed  till^  aftei^  ,a  considerable  /Je^glii 
of  time.  ^  I  am  led  to  belie ve^  fro^i  some  expipriment$> 
which  I^bave  made  upon  glue  and  isi ngiae^^  tliat  these, 
two.  substances  contain  axrertain  Quantity  of  albuminek 
and  jthat  it  is  particularly  from  this  matter  or,  from  one, , 

^  ahalogods  to  it,  that  they  derive:  the  prppeifjr  ivhi(^ti< 
they  i>os$ess  of  clarifying  liquids  ^  for,  according  to  the 
6pinion  of  some  chemists,  the  gelatinous  substance, may  ^ 
be  Qonsidered  as  albtlmine  carried  to  the.  highest  deffree 
oJF  oxygenation  ;  that  albumine  employed  pure  actewitb 
a  promptitude  and  perfection  which  bears  no  comparisonM 
M  ith  tbe  effect  produced  by  the  other  substances  in  which 
this  pjroperty  js.  pbserf^ed^  j.  thatt  the:  qujunity  of  gelatinCv^ 
wiuckjthedtfftirenl  glues  leave  insole  tbe  liquids:* 

clarified  By  them*,  not  only  .^liinients  their  density  and: 
viswsijyrbtit  also  dWp*^s;es,tberiit^^  dejterioratiott;  . 

A  single  e:|:amgley  ill  suffice  to  prove  thisfatct.  In  several  ^/ 
Vii..^n.—«xCoNU  Stilus-  t  <A' 


1 9S       ExpmmenU  cmi  Ohservations  m  thejming 

•      •  • 

of  our  departmebts,  particularly  in  tliose  of  the  nortb^ 
tbe  Ardennes^  and  dtber  of  the  Bdgic  proTinces,  die 
great  quantity  of  beer  which  *]$  made  in  them  is'  darified 
with  nothing  ebe  than  the  feet  of  sheep,  of  calves,  oxeo^ 
lie.  I  have  even  seen  them  freqaeody  tfaroir  a  whobsf 
aew*dropt  calf  into  a  beer-vati. 

What  can^be  the  resnh  of-this  ojperation.nnless  doer 
JolatioD  -in  ttie  liqnid  of  a  very  large  quantity  of  that 
xmcosorgelafcinous  substances  of  which  all  these  animaL 
paite  aie  fornwd  ?  The  fermentation  which  this  liqniit 
is  afterwards  oiade  to-  undergo,  disorganizes  indeed  this: 
gdatine^.but  it  is  precisely  in  this  decomposition  tlcft 
the  source  of  the  matter  whidi  must  ccMicur  to  the  de- 
struction of  the  beer  is  to  be  found.    Tbe  carbonic^ 
acetous,  malic  and  mucous  acids  am  die  products  ro- 
soltiag  from  this  fermentation ;    some  are  disengaged, 
tbe  others  aie  precipitated ;  the  acetous  and  ,the  inahc 
remain  in  solution ;    their  acid  energy  increases  with, 
time,  and  tbe  beer,  in  a  word,  is  no  longer  drinkable 
after  it.  has  been  six  months  in  barrel.    If  this  liquor 
undergoes  only  an  imperfect  fermentation,  a  portion  of 
tbb  gelatihe  rem«ns  in  it.  4mchanged,  gives  much  con- 
sistence to  the  ))e^>  readers  it  disagreeable  tq  drink, 
heavy,  and  difficult  of  digestion. 

When  beer  is  cferified  after  it  has  undergone  fer- 
mentation, as  is  practised  with  that  brewed  at  Lo^vair^, 
Anvert,  Brussels,  Mastricht^>&c.  whese  ttts.be^^rage  is 
^i^perior-in  quality  ttr  that  of  our  antient  departments,  * 
and  use  is  made  of  gltje  oi*  isinglass,  little  of  these  mtH^ 
ters  is  empbyed  for  the  pate  beers,  -  so  that  the  alteration ' 
of  these  is  less  perc^eptiUe  and  less  speedy,  becau^ 
tbey  .are  much  mgre  dcoholic  and  leks  charged  with 
/^eign  and  colouring  -  matters.     There  are '  •(Qie  bee^ 

wbiob 
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'.  aaful  clarifying  of  Wines,  Malt  Liquors,  Kc. 

«rhich  keep  as  long  as  liiree  years,  even  in  c^ks  \hvit. 
tMy  always  become  at  length  acid  some  time  after. 

'  A  fact  which  tends  to  support  what  I  have  adyancec) 
respectiog  the  eminentljrTcIarifying  property  of  albuminis. 
is  that  wine  was  discoiotired  by  white: of  egg,  and  a 
very  abundant  deposit  formed  at  the,  bottoin  of  ^  the 
vessel  whicU  contained  it,  whilst  such  as.  bad  be.en  da?* 
xified.wkh  isinglass  neither  lost  its  colouring  part  nor 
yj^ded  so  abundant  a  deposit.  M.  P^yss6  has  repeated 
tfaes^  experimentS|  and  the  results  t^ich  he  obtain^  w^o 
exactly  similar  to  mine,  . 

,  J  have  frecjuently  bad  occasion,  in  preparing  liqUors 
^or  the  tabl^,  to  seek  for  means  of  obtaining  them  white 
or  colourless.  That  which. ha^  succeeded  the . best  with 
me  is  theWution  of  white  sugar  ix\  cold  .water, ,  mixed 
afterward^  with  the  alcohol,  and  some  whites  of  eggps  heat 
up  yith  it.  Three  or  four  days  are  generally  sufficient 
for  the  complete  depuration  of  the  liquid.  The  sediment 
Khich  is  formed  is.  very  considerable^  and  the  liquor  easily 
passes  through  the  filters. 

I  here  frequently  sijJjstituted  isinglass  in  the  place  ojf 
white  of  egg  in  thi$  operation,  as  also  milk  aiid  creamy 
but  besides  that  these  substances  take  a  much  longer  tim^ 
to  clarify  the  liquors,  the  latter  are  never  so  Umpid  nor 
so  free  from  colour  as  those  which  are  treated  with  white 
of  egg  :  they  also  retain  a  conidsteuce  which  givps  them 
an  oily  aspecty^and  they  do  not  pass  through  the  fiUeriliy 
paiper  without  the  greatest  difficulty. 

Hot  milk  and  cream  are  also,  to  be  ranked  ammig  the 
clarifying  9ub6tances ;  they  eveq  act  pretty  speedily ;  fciut 
(iihere  results  from  their  use,,  especially  from  that  of  the  first 
#r  these  substances,  ;gt  ^riotjs  inconvenience,  namely  that 
nf  leaving  in  thft  liquor  a  certain  quantity  of  serum. A^bicti 
it  ia  impossible  to  sepai'ate  from  them,  and  which  ne. 

T  2  ces^ily 
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cessarily  injures  the  delicate  taste  of  this  jkind  of  aromlio 
liquors. 


aoVaotdges  uuQer  certain  circumstances. 

The  metaTs/  and  especially  leaq  in  smau  giiuns^  an 
substances  very  well  adapted  for  eifectipg  not  oplj  t^ 
clarincation  of  " 

aiscolburation. 

xnust  not^  however^  be  ranked  lA^hie  class'  of  Ibe  mecoani' 
cai  ineans,  It  is  not  by  its  gr^  weigbc  that  this  metal 
compels  the  colquring  and  mucoqs  matter  of  tno  pils  to 
precipitate  itself;  the  operation  is  more  comphpated ;  it 


nrst  becomes  oxydated  at  its  s^rnioe,  by  ilieans  of  the  ' 
decomposition  of  a  portion  of  water  wnich  the  nnucilage^ 
of  the  oil  retains.  When  the  oxyqation  has  once  com-r 
mencedy  the  attraptign  of  the  colouring  matter  of  ^m 
Fatty  substance  is  exercised  by  tHis  oxyd,"  and  thence, 
the  separation  of  the  oil ;  the  mucous  matter.  iq  i| 
turn,   not  b^ihg'  combinea  wjtn   the  substances   whic 


brijUiaDt  fianie^  and  giv^s  out' hardly  any  sg^oj^et 

General  Ructions. 

If  we  attentively  ^xamipe  the  question  tceated  ^n  fbi^ 
meoiair,  we  sliall  be  disposed  to  believe^  that  of  a^I '  thjft 
substances  proper  for  th^  clari^c^tioi)  oftinuids  and  for 


^b^cq^  )s  th^  ^tjpsc  ad,ap|£d  for  rte  jp^jpo^i  p^  i^Wpunt 
teration  which  the  liquors  tsxperience  ftoQi  its  ^tipp. 

F\^^^y^  *^^J^^^^  SfW"^  P.^^  .this  j?jfoperty 

thaf,  gf)^^  ^§®  fi^^Pf^  ^^  ^'!  P"^^}  the  Jsiti^ass  u 

^p  quu»i/f]r  itol|>^  |>SLWf  ^^'f^'^*^  cl»ri<ii?d  by  this  m^s ; 
lllj:,  popiijljf^  ip  ^  ecppppiieaJ  jwjp^  oi  view,  the  fii'sf 
js  the  most  ti()v»ntageoH||, 

f?  f?  p'w'^r?^?  tj*?*^  '?'^*  ^f  ^«  T^^H  ^P!»  !r¥«i»  »e 
ggpfef '  fif  #  ^jf?  ^?p  lR?e  tJy*  %pi4'*yr  . 

^  *8  f!?P  r?4  f 'IS!  ?  I  *^|nlF  "^  Fould  b«}  propcjr  to  ijwitfi 
»  Pf»?  tf§}  0^  j?»fl«!^»>l»'«h»  i»  ffl7,f»f»w>n,  iHjjffrt!f4r 
??P*;iS^9H4y  w?PP!y  f*»?  pl^e  of  white  of  egg,  jijicp  > 
niuch  less  quantity  of  it  is  required  for  ap  equal  qijaptit^ 
of  yifjpe ;  but  thfi|fp  i^  po  doubtt  (h^t  i^  cli^nfying  actioa 
4e^od^  t)pq^  tl^Q  P4ture  4U)d  the  proportions  of  tbp  pc^i. 
ciples  of  which  tb^  fluids  upop  wbipb  it  is  exerted  coo. 
sii^t,  wd  that  it  would  nat  l)e  practjoable  i(T  emp^py  tbp 
^^^^  !!!^^^f^  fP^^'  thekiads^  of  ^oe  wiiicb  p^quir^ 
qQkor^  or  Jofs  timp  for  sm:aiuin^  the  muipum  pf  thpir  per> 
^cppQ  23  beverag^}  and  that  this  method  ought  to  hp 
(^^t^ri^Ined  apcording  to  the  knowledge  of  the  cooipo^itLoa 
of  this  liquor  which  is  to  be  clarified,  \ 

Tb^re  is^hereoue  object  to  be  taken  ioto  consideration, 
^^fnfj\y  econoiuy.    Isingia^s  is  equal  Ijp*  capable  of  cl^ 

rifyiog 


H-^i      Onihtjinhig andclarifyihg ofWineSj  ITc^ 

rtfying  ^R  ioitii  of  white  ^nd  of  red  iirioes,  conseqcteat^ 
of  affording  a  substitute  for  the  enormoqs  quantity  of 
whites  of  eggs  i^bieh  are  consumed  in,  this  domestic  ope» 
ration »  find  restoring  to  the  general  mass  of  alimentarjr 
^ibstances  a  y^liisiA^  article^  for  wbidi  we   baye  iu» 
snbstitute.        * 

In  the  report  delivered  to  the  Bured^  de  Consultation  qq 
the  glue  from  bones  proposed  by  M.  Grenet, 'inserted  iu  the 
Annates  de  Chiraie,  April  1792,  Vol,  XJIL  p-  192,  M.  Pel* 
letier  and  myself  have  proved,  that  under  a  number  of  cir- 
cu distances  in  which  a  solution  of  isinglass  is  employed^ 
there  miglit  be  advantageously  substituted  for  it  a  whito 
jcHy  prepared  by  boiling  rasped  botie^  for  a  short  time  in 
the  least  possible  quantity  of  water. 

•  Sut  might  tre  not  wbstitute,  in  the  place'  bf  isinglass 
Stself,  some  analogons  mktter  from  among  c)u)p'own  indi-» 
gcnous  productious  ?  How  many  substances  adapted  fca: 
this  parpo»?,  are  net  rejected  in  our  fisheries!  In  his^ 
Sifstane  des  OnmofssMUces  thimiques^  ^I;  Fourcroy  h^s  not 
neglected  the  examination  of  isinglass :  fa^  considers  it  as 
*an  alimentary  and  a  medicinal  substance,  and  be  proposes 
to  prepare  it  with  alj  the  parts,  and  especially  with  the  air* 
ytA&A^t^  of  fishes,  of  large  «i:^e. 

'  This  project  would  well  deserve  to  be  followed  up  by 
"Some  of  our  chemists  who  have  the  most  experience  in 
matters  of  this  kind.  I  should  wish,  for  examolc,  that  our 
colleague  5^.  Segiiin,  who-  has  treated  the  albuminous  and 
■gelutnious  matters  with  sneh  success,  might  make  it  the 
object  of  his'e^cperilti'cnts  and  researches,  that  he  might  de- 
termirre  what  is  thcrAost  economical  and  most  proper  means 
•to  be  enrployed  for^thc  clarification  of  our  vinou^  licjuors, 
and  indicate  the  reason  why  in  some  of  tlie  western  wine-? 
cotrntrles,  for  e?camplc,  the  inhabitants  avoid  the  use  of 
isiftglass -for  clarifying  their  white  winfsS)  'whicfa  in  trans* 


OnthtTherpiometersifbakpd  garths,  tic.       |4f      \ 

pSLtencj  and,  limpidity  are  by  bo  means  inferior  to  th0 
tv'hite  wines  of  the  northern  departments,  for  which  the 
use  of  isinglass  is  considered  indispensable.  .We  shall  then 
at  length  be  exempted  from  the  necessity  of  procuring 
from  a  great  distance  a  substance  for  which  our  own  na-> 
tural  resources  may  s^fibrd  an  easy  sqbstitute.  Let  us 
never  lose  sight  of  this  truth,  that  a  nation  is  only  in  that 
proportion  powerful  and  rich,,  as  she  can  dispense  with  , 
the  assistance  of  Others,  especially  in  whatever  relates  Ca 
alimentary  substance^. 

pn  the  Thermometers  of  baked  Earths  termed  Pyrometersm 

By  4/-  toURMY. 

Trom  the  Journal  b£s  MiNBs. 

J.  HE  phenomena  which  result  &om  the  action  of  calo^ 
ric  upon  certain  substances,  differ  according  as  the  tem- 
perature is  more  or  less  elevated,  more  or  less  constant. 

The  necessity  of  comparing  these  phenome^A  is  felt 

in  an  infinite  numJl>er  of  circl^nstance9,  and  especially  in 

most  pyrotechnic  operations  ;  and  yet  it  will  not  be  po$^ 

nble  to  compare  them  until  we  shall  be  able  to  calculate^ 

»the  pow^r  of  their  qause,  namely,  the  mtensiti/  of  the 

caloiit:*. 

The  first  $tep  to  be  taken  is,  therefore,  to  seek  for  tba 
melons  of  appreciating  this  intensity. 

As  \l  could  not  be  measured  by  itself,  it  has  been  en- 
deavoured to  measure  it  by  its  effects.  Hence  the  dif^ 
fereiU  instruments,  more  pr  less  ingenious  in  Cheir  con- 
struction, which  are  known  by  the  name  of  ihermo'^ 
miters,  '  , 

Such  of  these  instruments  as  are  founded  upoa  the  prUH 
clpie  9f  the  dilatjuion  pf  mercury  or  of  alcobply  can  bc» 

^i|»|iIoyt4 


t,»4  Cn  i1^  TKerimrniiSi  ^ 

^£mpI6yed  oiily'  lor  the  injperior  tedi|^ei!^tturM ;  w^SSwcb 
required  for  the  more  eleVat«3. - 

The  expansion  which  niost  sotiil  substanbtt  ^^tieiic«^ 
itfien  tl)(^  are  penetrated  with  calortc,  was  a  pljenonie- 
non  too  well  known  not  to  suggest  the  idea  of.  applying 
themi  for'the  higher  t€^ihperatures,  to  the  same  purpose» 
tp  which  alephol  and  inercury  are  applied  TcS*  the  lower. 

l!fow  as  the  most  dilatable  of  the  solids  seemed  to  pro^ 
mise  the  greatest  adveCntage^  for  this  distinction,  th& 
metals  were  naturally  the  fii^t  wliich  occurrecT  to'  the 
minds  of  those  who  occupied  themadTes  with  fehk  re^ 
seafch. 

Experiments  were  accordingly  tfiade  to  construct  ther« 
mometers  founded  upon  theTdilatauon  of  the  metals. 

A  phenomenon'of  scdiaaietricdlyf  c^porittf  kmd^  seemed 
likely  to  answer  the  same  purpose.  . 

It  was  known  that  the  alummous  mixts,  caliea  r/!crv^^ 
^penence^  from  the  action  of  caloric ^  a  more  or  lest 
sensible  diminution  of  volume,  which  is  generally  termed 

The  illusfnous  ATedgwood  conceived  the  idea  of  ap- 
plying  this  property  or  tne^  clays  to  the  same  purpcbes  as 
the  dilatation  or  tte  metals*. 

,  He  supposed  that  it  was  proportionate  to  the  mtehsity 
of  the  caloric^  and  that  it  might  become  the  means  oif 
measuring  it,     / 


tfecrmometefs,  'fortsrif^^that  piece*  *  of  ^plpfc>6lay*migm*  be'  cipalite''o? 
I9(licatii%  higher  lewperiivtires  than  the  'theimoidc^efs  founded  iipt>Q 
the  dilatation  of  metals^  and  on  this  sobject  he  quotes  a  Membirc-  by 
Mowimer.  which  is  inserted  in  the  Phifosophical  Transactims  Tor  the 
year  IT-*?.    •Nofnmgliowever  w  to  be  .fu\ind  m  this  memoir  isclatlvc 

tJHhiPkftefffijfi?  ■  .'    .     ,       .  >,     . 

•>■        '  '   » • .       •       •    •• '  •  ^   -■  ■■   '  '       ' 

*       ..    .    ^  _ 
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.  tii  tk^iheinair  addi-edsM  to  ikhenbjjral  Society  of  LflMMlon, 
in  \iA2f  this  Itrttst^  df\mhjimigj$^k9n  oi'  lbs  diltedioA  . 
tfibercut-yandalestKil^  i^Mf^s,  ^a^  -  -.: 

The  tb«ririaih6tet^  .which  stenonr  ofibrei  td  thei^vbUclf} 

ItDUfjiled  liptod  an  sfibet  entif^lyrbpposite^  bat^qu^lly 
^n^vtty  omform,  Hnd  capable  of  being  iiieasi»e(t^> 
tukintHy^  .lbe.diminutipi)|prodiioecl.dntt?e  vtikvmt  of  UfigW 
iftcdom^^al*ths  And  stofi«6\ 

Thi3  difbinutian  begim  to  tiike  jphisi^  "stnknr  irediie&i^ 
limd  invxteauBBi  regularly  in  proportion.to.tbeleiugrnQiebtatli^il 
of.^beaty  tUl  the  atpl  Arrives  tti  the  pohii  (f  vkm^^ 
^Um^i  &l^  consequvittly  at  a  ht^h^r  degree  bf  tunopw^ 
iure  thai)  furnaces  ot  vessels  6f  eaith  are  able  to  support.  , 

i  JboK^  faaiad  that  very  gbod  argils,  iX  the  Kind  legist 
Subject  to  vitrcfiGfttion^  ba:^  la&t^  lA  afi^y  bH^l^^  *&eKp^ 
tionsiderably  mojhb  than afbin^th  of  '^ixm  volume* 

The  tdntraction,  therefore,  ef  this  kind  oiF  tniiteti^ 
4iS!9vd»  ISA  acciirai»  a  mea^fe  fot*  thte  Mjgpbei'  ^^Bf  re^  oiT 
kmti  aft  tbd  dilatotfod  tif  metttriry  ^  bf  alco^K^.dOes  foa 
4be  l6wer.'* 

Sacb  itt.m  adbgtaaee  (M^  0{iiiiidh  6^  tU6  aiiiaVi  I  proi 
fids&to  akafoine  in  hoW  fair  it  is  well  fotiiMed. 

The  unfruitful  design  tb  expose  ah  erroc^itiCo  wlitch  all 
|Mi^  ilf  srUah  distitifqisbfid  nttrtt  has  Vallen^  U  aot  the 
|ibj«de>  !^bick.bas4mlttcedBie  to.bikeji^.ft^ 


*    *  • 

-*  l%il  mode  of  exprelsion  i}^pt^Sxi  imply  thu  it  bftloiigs  tb  the  ik- 
•llare  of  Jtrglfs  to  undergo  Vitrificatiott,  and  that  conae'qucntly  iheic  is^ 
|)oin%  beyond  iVbich  fdruacei  or  vjesafcls  ofe^rih  cdri  ni)  longer  9Q])(>ort 
the  acfion  oC  caloric.  .  • 

This  tw^-folU  ehor  which)  t(  appears,  the  acithbr  siitl  ebtkrtJtinll 

Wtien  he  made  hi^  ^hefiiibtfieter  {iiecik9>  miisl  neoesnviJy  havjn  jbeeii 

jdiscovered'by   Kim  lO  l)e  Such  in  tbe  ie<l^p:  f^  the  ^te^es  which  .fa^ 

boi^osed  s^e ) eari af^r,  <*  ntifer^*  he -tays;  '*  assumed  Uie MifbKf^t 

appearance  of  the  9eiiuV;itreous  contexture.**    S^^e  page  \bU 


U»  OnthtTbemwrnetenef  ^ 

I  kare  seen  this  error  entertained  by  bicjI  very  well  hz^ 
fcnned  upon  every  other  subject,  but  who  hai*^  not  haci 
the  opportunity  |o  observe,  the  phenomena  resulting  fron» 
the  action  of  caloric  upon  the  alamirtous  mists. 
'.  The  length  to  which  it  has  been  carried  has  appeared 
t»  me  of  sufficient  importancetOmerit  a  discussion ,  ia 
Which  I  hare  the  more  readily  .engaged,  as  several  of  the 
principles  upon  which  I  shall  endeiivour  to  support  it^ 
are  either  entirely  ne\r  or  very  little  known. 

in  order  that  any  effect  shall  become  a  fit  measure  fat 
a  cause,  it  is  necessary  that  it  result  ^0/^'^.  and  znvariaUy, 
from  that  cause,  and  that  it  be  Tiecessarily  fvaportmiMte 
i9%t. 

*  Let  ua  see  whether  these  three  conditions  ara^  combined 
in  the  eflfect  adopted  for  measuring  high  j^tmperatures. 

}.  {Several  circumstances  concur  to  modify  tl^eactioa 
•f  caloric  upon  the  aluminous^mixts. 

It  is  well  known  that,  at  any  temperature,  tliese.  mii^ts 
Itxperience  a  shrinking,  which  is  the  more,  jconsicterable 
^e  longer  they  are  exposed  to  it.  It 'is  even  found  th^t 
:at  a  continued  temperature,  they  shrink  as  much  as  at 
another  which  is  higher,  but  not  applied  for  as  great  a 
length  of  time. 

'  It  is  likewise  an  incontestible  fact,  that  a  very  quick 
application  of  lire  does  not  leave  the  earthy  particles  the 
propeifty  of  approaching  each  other  so  closely  -as  they 
Vould  do>Hnder  a  gradual  application  of  the  fire :  there- 
jj^re,  at  equal  tetnperatufe,  the  slow  application  o(| 
caloric  produces  more  sbrinking  than  a  rapid '  actios- 
*fit-    . 

'    There  are  even  circumstances  in  which  tlie  sudden 
action  of  caloric  occasions  so  abundant  a  drsengageoi^ 
'of  gai,  that,  instead  of  effecting  a  shrinking,  it  producies 
^  very  marl^ed  tntumesceace^ 
^'  .  .  :  _>        .  .         The 
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Tke  idirihktDg  is  therefore  susceptible  of  aagmentadon 
er  dimiiitttioii,  according  as  the  caloric  hat  been  applied 
^or  a  longer  or  a  shor4er  space  of  time,  hi  a  more  or  %  ' 
less  rapid  manner. 

'It results  therefore  conjointly  frpm  the  intensity,  tfie 
duration/  and  the  mode  of  appiieation  of  the  calorici 

It  is  therefore  not  caused  soleb/  by  the  intensity  of  thii 
fuid.     ^ 

2.  The  greater  or  less  degree  of  accuMcy  in  the  fon 
xnation  of  the  small  argillaceous  solids,  tvhich  Wedgwood 
terms  thermamttcr-pttceSf  gives ,  vise  to  many  variations 
irt  their  shrinking.  ^         '      ' 

Whatever  caution  may  be  used  in  the  preparation  of 
these  solids,  there  will  be  some,  the  pa«te  of  which  is 
more  or  less  triturated,  malaxated,  moistened,  ^.  &c.  ^ 

Now,  the  more  the  differences  in  this  preparation,  the 
jnote  differences  there  will  be  in  its  manner  of  comport 
ing  itself  with  fire. 

It  is  evident  that  the  paste  which  is  triturated  to  the 
greatest  possible  degree  must,  ceteris  paribus y  shrink 
more  in  the  fire  thali  that  which  is  coarser/    . 

It  is  equally  evident,  tiiat  the  paste  which  has  beei^ 
very  much  malaxated,  very  much  compressed,  and  em* 
ployed  with  the  least  possible  quantity  of  water,  will 
shrink  less  than  that  which  has  been  less  used,  less  moist- 
etif^d,  and  less  kneaded  together. 

Finally,  it  is  evident  that  that  which  has  been  rapidly 
diried  will' not  have  acquired  that  degree  of  shrinking 
"which  is  produced  by  a  gradual  desiccation ;  it  will  pr<(- 
sentitself  to  the.  action  of  t)]^  caloric  full  of  perositied, 
from  which  it  would  have  been  exempt  if  it  bad  been 
reduced  to  dryness  by  proper  degree^";  it  will  shritik  in  U 
more  sensible  degree,  and  consequently  it  will  indicate 
so  much  the  higher  a  temperature. 

y  2  I  pass 


tit  r  N  <fcr  tke^Thmnfinms^  qif 
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Wiicfaf  depend  ikpott^itb^ jteecution  oy  tW  p^imli^ic«l 
mXAyt  tfaose.itHiipb  I  have  jtist  i^mioi»e4  aire  sii9^<mi| 
to  demonstrate  that  the  shrinking  is  not  fto^m^itim^ti^kx 

li-nmaitajB  ttawtabe  in-oved,  ihiit  it  k  ntitr  n^^^fi^^^ 
p*opC!rii(fmie  to  this  Ciiuses, 

3.  Suppose  an  aluminous  mixt,  of  ilie  most  si«p(p|^ 
cofhposition  ppii&ible ;  otie  which  apiiAaH^'  oi^*  a  single ^ 

to.  bfi  j/fer.*  ' 

The  alumine  is  sqscQptible  of  c{iUitajfci«]^^  by  fx)i9ait»  of 
tkeJiqawis  and  of  thje  suhcit^Oces  moi*o  ou  less^  v4>Wile 
Mit^h  wLuch  it  charg:cd  itselrff  It  $Uri.i>ks^  Mj  tl^  eva|^4to 
tip,n  of  thes^  &uU>tixi*ces,        ^  ' 

The  sife^^  on  Uiii^  aoEfcfcrwyi  fe  n<)|k.  ^i^^c^itj^,  4^  f  ny 
iiensiblc  itiUt^ioa  or  contrajctioii;. 

The  ipolecult^s  of  the  latter  may  be  c.^fs^^d^f^  as^  beiiiA 
♦fir^opeti  by  those  qf  tfe.  (yi^K.y  whitiifi  fij^  ti^eiia;  ^r  aa^ns 
d£  their  gdiitecu,  anfdvrhipli  i^evei'^l^t^^s  k€9(^fi|,tkei^  oiokq 
asunder,  the  ixiore  they' ih^mjjelvQv^  i^re^  k^t  if  l^y  ibf^ 
jJiigicious^toiliJitaBC^  wbith  divide  thfci)t. 

in  prop^jptioi)  a^  ihe  actioiv  of  the  c^m^  dji^'poi^ 

iliese  subslai)(ees|  iib  dimii"^)^  the  splice  ^hi{^  sefi^aie^ 

the  niolecul4S'  ofi  tthe  aluioiiii/e^;  t-hose  of  tiie  f!i^%.  iiHM^^ga 

4  propoi'tionate  approximation),  and'th«|  ^hrinkif)g  of  tU^ 

^ii^i.t  k>l}oMra.a  nofore  or  lejss  i^eguiar  pirogresi&iiiin. 

But  ivhi^n  tbecotitractjoti  of  this  minth^^  bM<:a«i0  slich 
that  thQ>  ii^|ecu}|;s  ui  the  siiex  come.  ihtOi  oomn^,  tlie. 
pjrogression  of  jJiei  SibL'inkjng  bQgin&  to  ebai%e» 

j/ind  whef>.  the  contact  betweeu  the  tnoteoul^  of  the 
^ilen  bad  become  conipleitey  |jie  drinking  coa^  siUo* 
jpeth^r. 

Further; 


^ .  .7|hictl|^ ;  i£  th«  actioa  of  the.  efilo];i&  be  ffolgf^g^  ^ 
l|lua>iDC  f^qaUnue^  to  contract  wtilk  as^  ao  lo»g^  ftg^ 
.brace  the  ^il^z^  '  . 

In  this  ^ase  pot  only  no  more  shrinking  tali»9  |^}sifM 
but  thcve  even,  .fui3ues  a  rclaxati^a,  ^Qfau^ned^^y  ,the 
jieuptiu^  of  t%  ^^JxHotppi^^ttauluoQ^,  w^W^  co^of^.  tjl^r 
molpcfules  of  the  silex.  i  .        .  .    . . 

;  *   ^be  QQtixt  t^,  becomes  vaf>jr^  <ir  ^^^as  fe^Ie.  > 

Hence  we  see  npt  only  that  the  shrinking  is  not  .?K!!0^ 

Miiljf  ptfjfHMrfipi^at^/  tq  tbfi  intensity  pf  theicaWrig^.'but 

.«vea  that  ui^  .^f^t  a*  fonfitaiff  (f if ct  of  >  k,  $iB<^,  aft^  lia^* 

iog  augi¥ie»i^  ac^rcti|i;g  to.^  oeirtain  {proportions  it  .m^g^ 

diminish  and  even  cease  £^kogi@tbc^},  ^ihougbtheiMg^ffe^ 

i3^  the  ^ler ia  QoiHiiRiiKi  to  iBcroa^«  . 

ino()e  oi  {n*0€if»idir^  tOf  tkio  one  im^  ^  Ib0  other, 

]^  Is^ct ^  lot  us|  $i^ppse  a  second . n»ixt ^  o^f^dmiing  ^ife 
two  parts  which  we  supposfsd  in  the  firsts  and.b^«E(iv^ 
Iheiie  a  t^iid  p»H^«at.wi|o^y.t'e^^f)g  tb«  tielion  of  tj^m^^ 
IfierMtire  Ute.^.^x  y  bm  Up^n  vhieb  k>  ai^bo,  tn- 
fstead  of  com[pen9ing  from  the  lowest  temperaQu]»)»c;fi9  it 
Mfoe»ufiQn  ti^'aluoiiiiey  oMiRifywsQ«ir  €^i4|)^' at  a  xxmiq^^Iq^. 
y«led  dagr^>  .^  4^<r  o^  50^.      /  .       ,, 

fifr.i3:«7id€9iktbattheshriQkiD^  of  tias' tni^^^'abore  40 
.  |kgrf7o%  will  {lot  foilow<  a  gtidallQIir  sbnilar  to. tbat  .v[kistK 
|t  followed  below  that  degree.  -. 

Ctxis£.(piOt^y»j  wliijst'  the  paipcia'  J^ceeds  in  fui^egu^ 
Iariy*O0nlcii%uid':gradatiiit>ni^  tfap'sbriohing:  may  be  ntore'oi: 
Jes^  intermittent. 

Mon^&aet:,  if  v^  sup^ose^  whaiz  i&  Hot  only  v«ry  posst- 
*bfe  but  evea  .«er«y  freqUenii^.  the  ciae).  that^  ;that  pact- 
iwhiGh  we  supposed  ^baaotcd  upon  th&  last,  ii^tead  of 
contracting)  undergoes  a  species  of  feanentc^ioh)  as.^* 
piost  of  the  substances  >vhicb  hfivc  a  tendency  to  the  vi- 
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^focam  Viatel  it  is  clear  that  an  intamescence  nHII  ensue. 
«l»d  that,  instead  of  proceeding  in  an  ascending  pro^ 
gres6ion>  the  shrinking  of  the  mixt  will  cease  or  becbnt^ 
«etrc^;rade, ' 

'  Thus^  whateret  may  he  the  gradation  and  the  con* 
-tiliuit£  of  temperature  applied  to  an  aluminous  mixt,  its 
tbrinking*  is  not  only  not  necessarily  graduated ,  or  neces- 
sarily cantinuous,  bbt  ii  also  does  not  always  necessarily 
tike  place.  .  x 

-    There  is  no  doubt  that  by  simplifying  as  much  as  po^ 
sible  tba  composition  of  this  mixt)  the  two-fold  inconve* 
IMnc^' which  results  from  the  defect  of  graduation  and  df^ 
CMituimty  would  )i)e  diminished. 

'  But|  1,  we  cannot  simplify  it  beyond  %  certain  point ; 
Ukf  besides  that  it  does  not  appear  capable  of  being  re« 
duced  to  a.  single  earthy  this  reduction  would  give  rise  to 
sbcenreniencesy  of  which  mention  ^ball  be  qiade  faeit- 
•after*. 

8.  Though  we  h||d  enti^ly  remold  these  two  defects, 
wne  should  have  done  nothing  to wai^ls  attajuing  dns  enfl 
INToposed. 

•In  fact,  of  what  consequence  is  it  to  the  idution  of  the 
jHroblemy  that  the  shrinl^ng  be  gradmted  and  c^tinuaus. 
i     From  the  moment  that  it  is  not  solely  the  eflect  of  tho 
teimperaturet   it  canu9t  indicate   it  with    rigorifus  ae« 
curacy". 

Now,  from  what  has  preceded,  it  is  evident  that  this 
phenomenon  may  be  modified  by  several  siinul^iieous 
circumstances.  « 

An  instrument  which  indicates  only  the  degrees  of 
a^rinkingy  indicates  therefore  the  result  of  several  causes  ; 
^  result  which  is  not  sutyected  to  any  proportion  widi 
tbesp  different  causes.  ^ 

*  &PP  page  153. 
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. .  Tlie.  pyromel?r>  therefore^  does  not  indicatiT*  9ofoty 
^nd  invariably  the  cause  tvbich  kt  ought  to  in^^t^. 
tk^jnely  f  the  intinsity  qf  ihe  caloric.      -  "^ 

'For  the  sakie  of  greater  perspicuity i  I  have  s^pposeA 
the  mixts  to  be  of  the  most  simple  kitid*  It  is  evident, 
that  the  more  cpmplicated  tb^  are,  the  more  power,  th^ 
causes  of  inaccuracy,  resultiiyg  from  tl^  cjhemical  con^ 
position,  will  acquire.  , 

Now,  the  compositions  hitherto  employed  for.  the  py^ 
rometrical  solids,  are  much,  more  complicated  than  thogft 
whiclr  I  have  supposed.  They  must .  tlierefore  pr^ient, 
add  in  fact  they  do  present,  many  Inaccuracies  in  iSa^ 
^iodications. 
.  Those  which  Wedgwood  made  at  first  **  cbange^^  bt 
says  {see  the  Memoir  above  cited),  **  into  a  semivitreom 
eontc^xture  like  porcelain,^  and  yet  they  contracted  in^ 
regular  manner. 

Those  whicii  he  had  subsequently  made  'f  nerer,.^*  lie 
^assures  us,    *^  assumed  the  slightest  appearance  of  the 
sfsmivitreoftis  contexture  *."  . 

It  will  hardly  be  believed,  that  tlie  shrinking  of  tbe^ 
last  follows  the  ^gne.  gradation  as  that  of  the  first. 
,  I  shall  not  stop  to  discuss  this  scruple,  or  to  ei^Simln^ 
in  how  far  the  author  ^  may  have  succeeded  in  the  coib* 
positioA  of  the  diffeifcnt  pastes  which  he  successively  exj^ 
ployed  f,  I  wiUjevea  admit  chat  he  obti^ined  socne,  the 
fiurinkio^  of  wlucb  was  sufficiently  consid^raib^e  to  ^gb 
.throufgb  the  whole  extent  of  his  scal^.    .  .    ,  ^:  _ 

But  this  composition  was  eithes  the  result  ^i  a  diMptorjy 
jMT  a  product  of  chance.  ,/[^ 


»  <• 


*  See  ihe  note  page  145. 
"   fl  could  cite  numerous  Instances  of*-cndcn\lvfaWli)dication8; 
#htcli  Wed^ooU*!  p^Fometfrt  baiw  ppta«nie«I/  &«  w«U 'W 'itllM^Mi 
;    icienufic  men  and^nists^  aa  to  aiystlf^ 
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^'li^6fiV8l4»s0  4lfe  mij|ht  inquiry  what  Was  t^ki  tbe^ 
ti^)  ni^ikh  tbe  iMitb6r  does  net  oomtriimH^ate,  did  ^€^ 
not  know  that  the  data -proper  for  e9<;ab)M»^i>g  it  eicisted 
sk^  tfioi^  in  bid  tline  thatt  ihey  do  8t  present.  ' 
'  vDfirt'Wfaat  protcH  that  this  i^o^pbsrtion,  suppOsihg  H 
l^y  Was  not  the  effect  of  a  well-asoettained  method,  is^ 
dMittb^iiittlievdMhotagrQe^  W4tli  bitfips>e)f  when  hm  9^ 
tempted  to  repeat  it. 

m  fbcA,  it  is  kffowii^C»  att  those  ^o  bat^  SBeeessirely 
waplbyed  his  pjryometei^j  that  tbose-Wfaich  he  miule  aftei^ 
a  certliiii  ^wrte^j  baire  no  ttiore  the  same  accuracy -ail 
Aos^  w4ireh  he  pfodisced  pfetloKft  M  iti  - 

And  what  particularly  proves  that  this  system  is  nof 
Ibunded  vtpoti  any  invariable  j^ropeHy  of  the  ahiiMndutf 
fkn^ts^  is  that  all  those  ivho  have  attempted  to  f<Ma  py^ 
fotilelricsl  solicls  after  the  model  tif  his  bare  obfelttne^ 

w 

Iresults  which  not  only  did  not  agree  with  his,  bat  wbi^^i 
hke'his,  did  not  agree  with,  one  another/ 
'  tt  is  therefore  eipident^  lliat  a  pyrorDeter  Founded  nJEyoil 
the  shrinking  dif  the  alumiiious  mists,  eannot  be  eon^  . 
sidered  as  an  instrement-possessing  a  constant  accnracy. 

This  is,  however,  no  reason  Why  it  should  be  banisbeidi 
entii^y  Arom  our  kberatorie^^  (mpei^fect  as  it  is^  it  ^nay 
stiU  possess  n  degree  6f  titfiyty  which  oiight  not  4?o  be  re* 
jeeted,  as  teng  asWe  have  nothing' better  6f  the  kiffd. 
'  It  iii  'one  at  - Aose  evidences  whose  depo^tioils  <nigM 
not  ^  be  admitted  Without  a  iietere  examinal^onl,  but 
with  the  aid  of  Wbidb  we  may^  boweye/^'  arri^  at  thi 
fctitMMtidgeof  «dme  rtriportafit  truthn^r^ 

Thus,  in  pointing  out  its  imperiettiotrir,  -il  has  ndtibeeft 
my  purpose  to  proscribe  it ;  only,  a3  these  imperfections 
i^lieared  to  me  capable  of  being  dimiinish^,  I  tliooght 
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^hey  depend  upon^  the  chemical  composition  of  the 
Jiastey  and  upon  its  different  ^repafations. 

Th6  cbemiical  composition  depends  upon  the  nature 
of  thp  earthy  principles  which  constitute  this  paste,  s^nd 
Upon  %he  combination  of  these  principles. 

It  is  easily  conceived,  1st.  That  the  more  simple  it  is^ 
the  more  regular  its  shrinking  will  be  ;  2,  that  the  more 
susceptible  it  is  of  shfinkingj  the  more  extensive  will  be 
the  series  of  its  indications  ;  3,  that  the  sjower  the  shrink-  * 
ing  takefs  place^  the  more  easy  it  trill  be  to  seize  the  de-    ^ 
grees  of  this  series, 

Thesef  different  advantages  cannot  b^  bbtained  be- ' 
yond  a  certain  point,  because  by  too  iiiuch  diminishing 
the  proportion  of  the  earths  whieh  break  the  excessive 
aggregation  of  the  molecules  of  the  alumine,  ^e  Incuir 
the  Very  serious  inconvenience  that  the  paste  warps, 
and  the  pyrometrieal  solids  thereby  lose  the  regularity 
of  their  form* 

There  is  therefore  o,  m^diunif  from  which  We  cannot  de- 
tiate  without  inconvenience. 

Now  what  is  this  medium  ?  What  earthy  compositions 
are  they  that  present  the  slowest,  the  most  ej^tensivfe  and    , 
the  most  regular  shrinking^  without  losing  the  regularity 
of  theit  form  ?    This  is  a  point  with  respect  to  which  wc 
are  still  completely  ignorant. 

I  call  preparations,  I,  the  division  of  the  tiiolecules 

resulting  from   trituration   and  lamination  j    2,  the  fer- 

ipe,ntation,  or  what  is  called  rotting  ;  3,  the  mode  of  de- 

^  siccation  5  4^  firtally  all  the  circumstances  t^^hieh  belong 

.  « 

to  the  mianuat  labour. 

The  slightest  differences  ini  these  prbcesses,  as  well  as  in 
.the  chemical  compositions^  occasion  very  great  One's  in 
the  degrees  oi  shrinking ;  consequently,  besides  th6  va-^ 
fieties  resulting  from  the  mode  of  application  of  the  ea-* 
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loric,  the  aptitade  which  the  aluminous  mixtures  haim,  iQ 
a  greater  degree,  to  contract  themselves^  is  exposed  ta 
almost  incalculable  mddifications. 

Therefore,  although  this  aptitude  be  a  getieral  pro^ 
perhfj  it  is  far  from  being  capable  of  presenting  genC'* 
ral  results. 

The  form  of  the  pyrometrical  solids  cannot  be  a  matter 
of  indifference ;  that  which  secures  tbe  greatest  accmracjr 
in  the  execution  ought  to  be  preferred. 

Hitherto  the  shrinking  has  been  measured  only  in  tbe 
direction  of  the  breadth  of  the  pyrometrical  solids ;.  by 
making  them  of  the  same  breadth  and  length,  tre  should 
be  enabled,  with  the  same  scale,  to  measure  both  dii- 
mensions,  which  would  establish  a  kind  of  counterpoise. 

Perhaps  the  construction  of  the  scale  adopted  by  Wedg* 
wood,  is  not  tbe  best  calculated  for  measuring  elongated 
solids,  which  are  more  or  less  susceptible  of  warpingr 
If  they  have  become  never  so  little  curved  in  their  lengthy 
-  they  may,  witboul;  having  increased,  nay  even  after 
liaving  dimini^hed^  in  volume,  slide  between  the  rules 
With  more  difficuky  than  previous  to  having  undergone 
the  action  of  the  coloric,  and  stop  below  the  point  at . 
whicli  they  must  have  arrived  if  they  had  remained 
litraight.  Thus  they  indicate  a  temperature  lower  than 
that  tQ  which  they  have  really  been  exposed. 

I  sliall  not  pursue  these  observations  any  farther*  I 
think  I  have  su£Sciently  shewn  that  the  use  of  the  py- 
,r0meter  requires  the  greatest  circumspection,  and  that 
those  who  shall  undertake  to  correct  it  cannot  expect  to 
succeed  without  much  knowledge  and  attention. 

I  shall  conclude  with  an  assertion  which  indeed  is  not 

'  very  encouraging,  but  which  nevertheless  it  is  necessary 

to  make  known,;  namely,  that  independently  of  the  ra* 

4ically  eiToneoiis    theory  upon  which  the    pyrometer 
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rests,  any  utility  of  which  it  may  become  susceptible 
depends  upon  means,  most  of  which  remain  still  to^ 
be  discovered* 

In  fact,  the  firoperties  of  the  aluminous  mixts  result 
from  ccHnbinations  founded  upon  the  respective  affinities 
of  the  simple  earths,  affinities  which  are  put  in  action  by 
such  or  such  a  temperature. 

Now,  neither  these  affinities,  nor  the  temperatures 
which  call  them  into  action,  are  as  yet  known  to  us. 

Besides,  the  phenomena,  which  the  impression  of  the 
caloric  produces  upon  these  mixts,  present  nothing  ab- 
■  solute ;  they  are  purely  relative,  not  merely  to  the  affi- 
nities, not  merely  to  the  combinations,  not  merely  to 
the  temperatures,  but  also  to  circumstances  so  varied 
and  complicated  in  their  nature,  that  the  most  atten- 
tive and  most  enlightened  observer  cannot  expect  to  dis- 
cover and  unfold  them  all. 

These  phenomena,  therefore,  cannot,  in  the  present 
l^te  of  our  knowledge,  become  the  foundation  of  a 
system  of  observations  subjected  to  calculation,  and  the 
deductions  which  may  be  drawn  from  them  sj^  to  be 
considered  as  mere  surmises. 
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Observations  on  the  Rectification  of  Nitric  Acid. 

By  M.  Steinacher. 

From  the  Jourkal  de  Chimie. 

1  T  has  long  been  known  that  the  first  portions  of  nitric 
acid  distilled  in  litharge  contain  muriatic  acid.  BerthoUet 
explains  this  phenomenon  by  saying,  that,  the  oxyd  of 
lead  dividing  its  action  between  the  two  acids.,  both  ar<i 
subject  to  the  action  of  the  expansibility  produced  by 
heat.     Messrs.'  Welter  and  Bonjour  assertj  that,  by  em- 
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ploying  moriata-of  silver,  osrrgeffiitecl  muriatic  add   \^ 
formed^  and  rises  wit^  the  first  portions:    If  {  may  be  per-?* 
mitted  to  giv^  the  results  of  ny  experiments  ^fter  so 
many  able  chemists,  I  should  say,  that  when  the  nitric 
acid  has  been  sufficiently  concentrated  before  it  is  sub* 
mitted  to  rectificatioQ  on  silver  or  oxyd  of  lead,    the 
first  portion  of  the 'rectification  subjected  td  the   test, 
Contains  no  muriatic    acid,    notwithstanding   the   hkric 
acid  contains  much  of  the  former  after  ite  concentration.; 
aiid  I  should  conclude  firom  this  fact,  that  the  excess  of 
water  is  the   true  cause. that  diminishes  the   attractida 
of  the    muriatic  acid  for  the  oxyds  of  lead   or  silver c^ 
It,   would  however,  be  vain  to  expect  success  in  con- 
centrating the  acid  before  it  is  rectified,  4)y  taking  a 
certain  quantity  of  litharge,  or  by  distilling  to  dryness, 
as  many  authors  have  prescribed.     The  quantity  of  li- 
tharge ought  to  vary  from  -rV  ^^  A  ^^  ^'^  weight  of  the 
acid,  according  to  its  degree  of  impurity.     On  the  other 
hand,  by  distilling  to  dryness,  the  last  portions  of  nitric 
acid  hold  in  solution  muriate  of  lead  or  of^ silver.     I  hope, 
the  following  process,i  the  progress  of  which  is  both  sure 
aud  regular,  may  be  useful  to  those  who  wish  to  prepare 
themselves  the  reagents  with  which  they  operate. 

Four  kilogrammes  of  nitric  acid,  at  35  degrees,  contain^ 
ing  muriatic  acid,  and  a  very  small  quai>tity  of  sulphuric 
acid,  must  first  be  distilled  in  a  reverberating  furnace,  in 
a  retort  placed  in  an  earthen  capsule  full  of  sand.  The 
fire  must  be  managed  in  such  a  manner  that  the  drops 
may  slowly  saccecd  each  other,  and  the  produce  be  equal 
to  half  the  acid.  It  will  mark  15  degrees  on  Beaum^'g 
areonoeter.  Enjpty  into  a  pitcher  what  is  left  in  the 
retort :  its  weight  is  expressed  b}'^  40  degrees  of  the  areo- 
meter. Throw  into  it  litharge  in  the  form  of  fine  pow- 
der, and  stir  it  with  a  glass  »tick.     A  feAy  hours  are  sufr   ■ 

.  :     ^         "  ficiealt 


I 

I 


■^  ^ 


Cn  the  Rectijtc^ahn  of  Nitric  Jcid, 


1ST 


Bcicnt"  to  convert  it  into  a  white  powder.  Put  in  more, 
iand  keep  adding  further  quantities,  till  you  see  thjat  it 
preserves  its  colour  after  being  inxmersed  several  hours. 
Then  let  the  muriate  s^nd  sulpliate  of  lead  entirely  settle, 
and  decant  the  acid  into  a  retort  of  jtubulated  gla9Sy  set  on 
a  small  earthen  dish  fiiled  with  sand,  in  'the  nnddle  of  a 
reverberating  furnace,  all  the  parts  of  which  are  pite- 
served  excepting  the  dome.  Adapt  to  it  ^  bulb  that  fits 
Exactly  without  being  luted  (for  as  the  vapour  of  th^acid 
.  easily  destroys  every  kind  of  luting,  the  produce  woul<l  - 
be  liable  to  be  dirty)  and  conduct  the  distillation  in  such 
a  manner  that  there  may  be  9.  short  interval  between  the 
falling  of  each  drop.  Care  mUst  be  takeQ  to  keep  the 
jacid  in  ebullition,  as  it  would  otherwise  disperse  in  yapourt 
^hat  could  not  be  forced  over,  Tb(B  first  half  marks  35 
degrees  ^.nd  the  second  40.  Both  portions  are  colourless 
imd  possess  all  the  properties  of  very  ppre  nitric  acid ^  pro- 
rided.the  precaution  be  observed  to  leave  -^  of  the  liquid 
^n  the  retort. 

If  you  suspend  the  distillation  after  separating  the 
fir^  portion,  you  obtain,  when  the  retort  becomes  cold, 
a  beautiful  crystallization  of  miuriate  of  lead  in  laige 
faexeadral  flakes,  striated 'and  very  brilliant.  This  salt 
is  a .  real  muriate,  for  sulphuric  acid  disengages  from 
it  vapours  easily  distinguished  to  be  those  of  muriatic 
acid.  '  By  continuing,  thjB  distillation,,  these  crystals  by 
degrees  lose  their  regular.figure,  and  are  at  length  pre- 
cipitated at  the  l^ottom  of  the  liquid  in  the  form  <rfa 
powder. 


IntiOigence 


(   lit  ) 

Intelligence  relating  to  AriSj  Maiitifactures^  iCe^ 

(A  ihmV'ic  Commumcatiwis  for  this  Department  of  our  fftrk  will  B0 

thankfidly  received.) 

Fellaplastik. 

Xx  WORK  has  recently  been  published  at  Gotha,  in* 
tituledy  "  Felloplastic,  or  the  Art  of  representing  arcbi« 
■  tectural  Subjects  in  Cork,"  with  Three  Plates. 

The  inventor  of  this  art,  though  of  thirty  years  stand* 
ing,  is  unkuown.  The  w6rk  is  anonymous,  but  the  au-« 
thor  informs  us,  that  'M.  May,  who  about  sixteen  yean 
V  since  made  the  tour  of  Italy,  conceived  a  violent  passioto 
for  this  art,  which  he  brought  to  a  high  degree  of  per- 
fection. This  genleman  has  executed  thirty  nine  mbdds 
of  this  kind,  among  which  are  several  monuments  of  G6* 
thic  antiquity,  particularly  the  ruins  of  an  abbey  at  Pau^  , 
lenzell,  near  Schwarzburg. 


List  of  Patents  for  hiv^tions^  Kc. 
(Continued  from  Page  SO.) 

John  Slatjer,  of  Liverpool,  in  the  county  palatine  of 
Lancaster,  Gentleoian ;  for  certain  improvements  upon 
.sawing-mills,  or  machines  for  sawing  all  kinds  of  timber. 
Dated  May  2,  1805. 

Marc  Isambard  Brunel,  of  Portsea,  in  the  county 
of  Hants,  Gentleman  ;  fbr  s^m's  and  viachinery,  upon  an 
improved  construction,  for  sawing  timber  in  an  easy  apd 
expeditious  manner.     Dated  May  7,  1305. 

John  Edwards,  of  the  parish  pf  St.  Paul  Covent  Gar- 
den, in  tl)e  county  of  Middlesex,  Currier  and  Harness- 
maker  ;  for  certain  improvements  on  bridles* 
Dated  May  7,  1805. 

OmADiAtf 
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OBAMAtt  Elliott,  of  the  parish  of  St  Mary  Lambeth^ 
in  the  county  of  Surrey,  Coach-maker ;  for  certain  im- 
provements in  the  construction  of  cdaches,  chariots,  ba- 
rouches, landaus,  and  various  other  four-wheel  carriages* 
l)atedMay  11,  1805. 

JoHM  Edwards,  of  the  parish  of  St.  Paul  Covent 
Garden,  in  the  county  of  Middlesex,  Currier  and  Har* 
ness-maker ;  for  a  machihe  or  apparatus  upon  tin  im* 
proved  construction,  for  the  purpose  of  preventing  pei;- 
sons  being  drowned,  which  he  denominates  The  Lij§ 
Buoy.    Dated  May  11,  1805-  ' 

William  Horrocks,  of  Stockport,  in  the  county  of 
Chester,  Cotton-manufacturer ;  for  farther  improvements 
to  a  machine  for  the  weaving  of  cotton  and  other  goods 
by  hand,  steam,  water,  or  other  power. 
Dated  May  14,  1805. 

Charles  Hobson,  of  Sheffield,  in  the  county  of  York, 
Silver-plater,  Charles  Sysvester,  of  the  same  place, 
Chemiktj,  and  John  SIoorhouse,  of  Sheffield  aforesaid^ 
Surgeon  ;  for  a  method  of  sheathing  ships,  roofing  houses, 
and  lining  water-speuts,  with  a  mateiial  not  heretofoi^x 
used  for  those  purposes.     Dated  May  IS,  1805. 

Thomas  Pidgeon,  of  the  parish  of  St.  Pahcras,  in  the 
icounty  of  Middlesex,  Gentleman  ;  for  a  saddle  upon  an 
improved  construction.     Dated  May  18,  1805. 

Abraham  Ogier  Stransbury,  of  the  city  of  Netv 
York,  in  the  United  States ;  for  locks  and  keys  upon  an 
improved  construction.     Dated  May  18,  1805. 

John  Bevans,  of  Little  Queen-street,  Lincoln^s-Tnn- 
Fields,  in  the  county  of  Middlesex,  Carpenter  and  Joiner; 
for  a  window-frame  and  sashes  upon  a  principle  wholly 
lew,  applicable  to  frames  and  sashes  already  made  as  to 

*  .  new 
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new  OMs^  whicli  conceal  the  tt^Iiocs  and  exciittie  the 
alr^    ])atedMay279  180$: 

JoHH  Bl0nt^   of  tbe  borougli  of  Warwick,  in    the^ 
coantj  of  Warwick^  Surgeon ;  fin*  an  improrement  to 
stimipft  now  in  use,  which  is  to  be  fixed  thereto,  and  by 
means  of  which^  whenever  the  stirrup  happens  to  be  in  a 
reversed  direction^  by  a  hovsemao  falling  from  his  horse, 
the  stirrup  will  immediately  fall  £rom  the  leather,    b/- 
which  means  the  sam§  is  suspended^ 
Dated  May  27,  1805. 

Samuel  Miller,  of  the  parish  of  St.  Pancras^  in  thil- 
eounty  of  Middlesex,  Engineer;  for  an  improvement 
upon,  and  machinery  to  bo  attached  to, 'coaches,  and 
various  other  carriages ;  for  the  better  accomoiodatjpo  of 
passengers.     Dated  May  27,  1805. 

John  Cox  Stevens,  of  New  Yorkj  North  America^ 
but  now  residing  in  New  Bond-street^  in  the  county  of 
Middlesex,  Gentleman  ;  for  a  new  method  of  generating! 
steam.     Dated  May  31,  1805. 

Alexandek.  B&odie,  of  Carey-street j  in  the  liberty  of 
the  Rolls,  and  county  of  Middlesex^  Iron-master  and 
Founder;  for  an  improved  method  of  making  steann 
engine-.boilers  and  steam-boilers,  for  various  other  pur« 
poses  ;  and  of  constructing  the  flue  for  tbe  conveying  the! 
heat  to  the  same,  whereby  the  consumption  of  fuel  is 
considerably  lessened.    Dated  May  Si,  1805« 
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No.  XXXIX.        SECOND  SERIES.  August  1805. 

Specification  of  the  Patent  graiited  to  George  Alejcakder 
BoKD,  of  Hatton  Garden^  in  the  Parish  of  St.  Andrew 
Jlolborny  in  the -County  sf  Middlesex^  Oentlenian  rfor 
certain  Improvements  on  the  Constriction  of  Clocks  arid 
4ther  TinuhKeepers,  whereby  they  are  rendered  ofvmch 
greater  Utility  and  Service  both  by  Land  and  Sea  t/ian 
any  heretofore  made  use  of 

Dated  March  26,  1805. 
With  a  Plate* 

X  O  all  ta  whom  these  presents  siiall  comd,  &c* 
Now  KNOW  YE  9  that  in  compliance  with  the  said  pro- 
viso, I  the  said  George  Alexander  Bpnd  do  hereby  de- 
<^lal«,  that  the  principal  objects  of  niy  ihventioh  are  as 
follows :  My  method  of  improving  the  iltility  df  clbcls^ 
Watches  or  tin^iaokeepers  in  general,  is  by  ^making  the 
dial-plate  pn  which  the  hours  are  parked,  of  some  traiis^ 
parent  ot  semi-transpiirent  ^substance,  ^  that  the  letters 
and  figures^  as  well  as  the  hands  that  point  to  the  hmt 
fmd  minutes,  hot  being  transpare/it  but  opaque, -and  a 
light  placed  behind,  the  hoUr  may  be  known  during  the 
You  VII.^-^coUD  Series.  Y  nighty 
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nighty  or  in  a  d^rk  room.    I  have  various  ways  of  co 
structing  docks,  so  that  the  wheels  or  mechanical  part 
them  may  not  intercept  the  liglit  from  striking  upon 
Uack  of  the  dial-plate  so  as  to  pass  through  and  shew  th^ 
hour. 

F^g*  1  (P^te  VIIL).  shews  the  (irst-riew  of  a  table  otr. 
spring  clock,  supposed  to  be  standing  on  a  chimnej^^ 
piece.  In  this  clock  the. dial-plate  is  advanced  so  feat 
before  the  wheels  or  movement-part,  by  means  of  the. 
axles  on  which  they  are  fixed  baing  long,  that  there  majr 
be  room  for  placing  a  lamp  or  candle  between  the  works 
and  the  dial-plate  so  that  the  light  may  go  through  wi(){>- 
•ut  interruption. 
A,  is  the  dial-plate. 

h,  the  box  in  which  are  the  movements. 
C,  The  long  axle,  on  which  are  fixed  the  handle*  oti 
bands. 

D9  the  candle,  candles,  or  lamp,  double  or  single* 
Fig.  2  is  a  side-view  of  a  clock  of  the  same  natinc^  an<| 
use,  but  differently  constructed ;  in  which  the  works  or 
movement  are  so  much  smaller  than  the  dial-plate  that 
the  hours  and  minutes,  and  the  two  hands  that  point  to 
them,  can  be  seen  beyond  the  case  in  which  they  arc 
contained,  as  represented  by  Fig.  3|  which  is  the  fronts 
view  of  a  dial-plate,  with  a  small  movement  of  the  sort 
represented  in  Fig.  2.  The  part  stained  of  a  pale  red  *  is 
Supposed  to  be  penetrated  by  the  light.  The  dark  part 
in  the  middle  is  covered  by  the  movement. 

Fig.  4  is  anotlier  manner  in  which  the.  movement  or 

4vbeels,  in  the  box  D,  may  be  placed  either  above  pt 

below,  or  at  one  side  of  the  dial-plate,  so  that  the  light 

iQiay  shine  through  the  handles^  being  turned  by  ttm 

1'. 

^  JRep9Seoftd  In  tk<  cnpavhiv  by  being  engrarei  of  a  \\^h\  tioU . 
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axles  A  and  B  at  right  angles  to  each  other,  the  same  as 
If  the  movements  were  directly  behind  the  dial-platie. 

Fig.  5  is  a  view  of  a  double  lamp  or  candlestick,  which 
\  recommend  the  use  of  in  Fig.  l  ;  that  the  light  may  not 
be  either  immediately  under  or  on  side  only  of  the  axis 
dn  which  are  the  hailds. 

These  clocks  are  intended  to  be  covered  with  a  case,  to 
prevent  the  light  spreading  over  the  apartment,  provided 
the  lamp  or  candle  is  behind  the  dial-plate. 

Time-keepers  of  this  sort  may  be  so  constructed  ks  to 
be  placed  or  fixed  in  a  >^indow-shutter  or  in  a  door,  or 
over  a  door,  or,  in  one  word,  in  any  situation  to  tell  the 
bour  in  a  dark  apartment,  the  light  being  behind,  whe- 
ther candle-light,  lamp-light,  or  day-light,  my  general 
principle  being  the  transparency,  or  degree  of  trahspa- 
riency,  in  the  dial-plate  necessary  for  shewing  the  hour 
by  the  light  skiiiyg  through. 

This  improveifient  on  the  utility  of  clocks,  by' which 
they'  will  shew  the  hour  by  night  as  well  as  by  day,  is 
a;pplica!ble  to  clocks  of  steeples  belonging  to  churches  or 
other  public  buildings,  as  well  as  to  table  clocks  or  eight- 
day  house,  clocks,  whether  they  go  with  £^  spring  or 
weights,  or  with  a  pendulum  or  balance  wheel,  or  whe- 
ther in  great  ojr  in  small. 

The  substances  of  which  I  make  my  dial-plates  are 
glass  of  all  sorts,  clear  or  coloured,  ground  or  ungrounci, 
Enamel,  China,  or'  poi*celain,  talc,  horn,  paper,  silk, 
marble,  ivory,  or  alabaster,  or,  as  before  said,  of  any ' 
subsftance  transparent  or  demi-transparent,  so  as  to  let 
suficient  light  pass  through  to  shew  the  hour ;  sa  tliat, 
provided  it  has  that  quality,  the  substance  is  not  ma- 
terial. 

Besides  the  transparent  dial -platen  ^.bove  specified, 
^de  of  glass,  or  other  substances  that  admit  a  passage 

Ya  for 
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for  the  light)  I  abo  have  a  new  method  of  making,  pjr 
manufacturing  enamelled  dials  for  clocks  and  watches^  by 
which  the  poHsh  and  smoothness  of  surface^^  and  general 
appearance  is  highly  improved  in  the  following  ipanner-: 
for  whereas  dials  or  dial-plates,  as  they  are  called^  ar^ 
made  of  enamel  on  a  plate  of  metal,  by  melting  or  fu- 
sion, so  that  they  adhere  to  the  plate,  covering  it  with  a . 
thin  coat  of  enamel,  too  thin  to  admit  of  being  ground  ' 
and  polished,  besiides  being  liable  to  crack  in  process  of^ 
ijme  by  th^  constant  expansion  and  conti'actioh  of  two 
fhiin  substances,  the  one  of  metal  atid  the  other  of  vitri- 
factipn,  so  closely  united  find  unequally  operated  upon 
by  heat  and  cold.  ^ 

To  remedy  both  those,  evils  I  make  my  enameled  plate 
a  sheet  of  enamel  or  glass  by  itself,  not  u^n  any  nvstal- 
^icpliate,  and  sufficient  thickness  to  ac^mit  of  grinding 
and  polishing  perfectly  smooth  apd  fl^  like  as  mirroi^s 
epd  lopking-gla^  plates  ^re  pqlish^d,«pr  as  conyex*  or 
concave  optica)  glasses  are  gr'ound  and  pplished^vM  that 
jthe  surface,  instead  of  having  thosie  little  roughnesses  qr 
that  deviation  from  perfect  form  that  all  vitrifoctions  arjs 
more  or  less  liable  tp  when,  the  outward  surfa^p  remain^, 
become  mathen^atically  true  in  pbintqf  form,^nd  smooth 
in  point  of  surface.  My  plates  of  etiamel  or  glass  being 
30  made  and  polished,  are  th^n  fixed  on  metal  plates  by 
means  of  gum  or  cement,  or  ^ny  glutinous  substance 
such  a^  takes  hold  of  the  impenetrable  and  smooth  su);- 
faces  of  glass  and  metal ;  or. by  means  of  settipg  them  by 
turning  oyier  the  edge  of  the  m^tal,  as  in  jewellery,  and 
thereby  fixine  them  togetl^er,  so  as  to  keep  them  per- 
~  fectly  in  place  and  connected,  but  yet  not  quite  so  closely 
as  by  the  mode  now  practised,  where  the  enamel  is  fluxed 
pr  melted  on  the  inetaltic  plate,  which,  as .  has  already 
been    described,  *  occasions  injury  by  expansion;  also 
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dlal-plat^s  for  wheel  barometers,  watch  or  pocket  icam- 
passes,  &c.  (ton^  iii  the  same  manner. 

.  My  invention  in  this  latter  case  16  not  tending  todialf 
or  ^iaUplate^  of  clocks  and  watches  cheaper  or  more  ear- 
%ily  manufactured,  but  to  make  them  more^  perfect  ia 
their  form  and  polish  where  fine  work  is  wanted;  as  in 
the  other  case  f[xy  improvement  lias  the  effect  of  render- 
ing thpse  useful  machines  still  more  serviceable  than 
heretofore,  by  Q^^king  them  tell  the  time  with  equal  fiu- 
cility  and  exactness  by  night  as  they  now  do  by  day. 
In  witness  whereof,  &c. 

•  4 

'  Specification  of  the  Patent  granted  to  Charles  Frederic 
MoLi^ER^TEN,  vf  Hackney  Wkk^  in  the  County  of  Mid' 
dlesex^  Gentleman;  for  a  Chemical  Composition  and 
Method  of  applying  the  same  in  the  Preparation  qf 
JlideSy  Skins f  and  Leather y  Silks,  Taffetas,  and  Linen^ 
and  to  all  Articles  already  made  of  Skins  and  Leather^ 
thereby  colouring  and  giving  a  beautiful  Gloss  to  the  samcy 
rendering  them  Water-proofs  and  impenetrable  to  hot  or 
corroding  Liquids^  and  at  the  same  time  preserving 
them  from  Decay ,  and  keeping  them  soft  and  pliable. 

Dated  January  23,  1805. 

rp 

X  O  all  to  whom  these  presents  shall  come,  &q. 

Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  sJiid  Charles  Frederic  MoUersten  do  hereby  describe 
and  ascertain  the  nature  of  my  said  invention,  and  in 
what  oianner  the  same  is  to  be  performed,  as  follows ; 
that  is  to  say :  To  prepare  the  composition  for  the  black 
/colour,  take  two  gallons  of  linseed  oil,  one  gallon  of 
whale  oil,  and  one  half  pound  of  horse  grease,  mingle 
timm  with  four  pounds  of  fine  graund  Prussia  blue  and 

four 
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fear ;pMh8s  of  lamp-black,  4tid  afterwards  boil  th^m  oh 

a  strong  fire ;  to  >irhich  add  oile  potffid  of  fine  grouml 

Ven^oiti  gtim,  pr<^vi6ody  well  mingled  in  one  gallon  of 

iiM>0«d  oily  of  which  on^  half  galloit  is  put  m  the  above 

when  the  composition  baa  boiled  one  half  hour,  and  the 

re^due  #hen  it  is  sufficiently  boiled  and  ready.    This 

€oi^fr{M)^ilibn  is  quite  boiled  enough  when  it  gets  so  thtck 

ihttf  my  dropn  fall  from  -any  thing  dipped  into  it ;  and  it  is 

irfterwardA  fit  for  Hse  when  cold;    For  all  other  colours 

the  genuine  linseed  oil  mttst  be  well  bleached ;  to  two 

gallons  of  which  put  one  half  gallon  of  spermaceti  oil 

iind  jQne  half  pound  of  Prussia  blue ;  place  tbem  in  a 

glass  vessel  in  a  strong  sun,  (the  effect  encrease  by  bum-' 

ing  glasses  if  necessary,)  and  when  they  have  attained  thk 

Sam6  consistency  as  the  black  composition ,  after  having- 

boiled  one  half  hour,  take  one  pound  benzoin  gum,  miir«- 

ed  with   one  gallon  of  linseed  oil   bleached,   and  add 

one-half  of  it  to  them,  and  place  the  same  in  the  sun,  a« 

t>erore,  when  it  has  attained  the  same  consistency  as  the 

black  composition.  .  When  ready  add  the  remaining  half 

of  the  gum  and  oil.     The  coloors  used,  are  those  com* 

|>osed  of  metallic  and  animal  parts,  or  metallic  only,  as 

I  am  net  satisfied  that  colours  competed  of  animal  parts. 

only  will  answer  the  purpose.    Those  colours  ^hich  will 

admit  an  eqiial  quantity  of  Prussia  blue  with  thai  used  in 

dife  black  composition,  will  have  an  equal  power  of  ro- 

•^btlhg  heat  or  corroding  liquids,  without  which  their  e€. 

#ect,  as  to  those  purposes,  w^Il  not  be  so  powerful,  though 

oqnally  so  as  to  rendering  M^ater-proof  the  aMicle^  manu«> 

faetured.    The  mode  of  working  the  leather,  and  th^ 

tecessary  inipleroents  fpr  that  purpose,  are  as  fidlow: 

for  leather,  after  havii>g  been  first  well  curried,  especi-*. 

ally  that  in  its  brown  state,  well  draw  it  out  with  pincers, 

and  nail  it  on  a  board  to  fit  the  oven ;  which  board  firsit 

pove^- 
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^ver  with  woollea  blanleU,  and  then  lay  the  composi. 
tioa.OQ  the  oiUside  of  the  leather  a$  thin  a$  possible^  by 
lifting  iron  scrapers  of  all  dimensionsi  but  at  least  of  four 
incbes  breadth  and  six.  inches  height.  Every  time  the 
composition  is  so.laid  on  the  leather,,  put  the  board  inta 
the  oven  to  dry  the  composition ;  and  when  it  is  taken  oui 
of  the  oven  dry,  and  previous  to  the  composition  being 
again  put  on,  the  leather  must  |pe  well  rubbed  with  pu* 
mice  stone,  to  ismooth  it  more,  and  make  the  composiv 
tion  fasten  on  better.  When  this  is  done,  until  the  Iea» 
|ber  possesses  its  regular  gloss  all  over,  it  is  (when  takeii 
put  of  the  oven  dry  the  last  tinoe)  to  be  speedily  taken 
loose  from  the  bqard,  and  when  cold  is  ready  for  uso« 
}i  the  leather  be  good,  and  of  a  smooth  surface,  it  rc;. 
quires  only  to  be  done  four,  but  if  otherwise  five,  six,  or 
more  times ;  the  last,  or  two  last  times  the  composition. 
had  best  be  put  i>n  with  the  hand,  to  make  it  very  thin, 
and  exact  all  over*  The  number  of  tim^s  the  composi- 
*tion  should  be  put  on  the  leather  is  very  uncertain,  as  it 
depends  entirely  on  its  more  or  less  fatness,  thickness^  or 
good  quality.  The  same  rule  exists  for  the  tinieitre« 
quires  to  dry  in  the  oven,  which  is  in  general  in  about  au 
hour,  except  the  last^  or  two  last  times,  which  take 
yibout  two  or  three  hours*  Silk,  taffetas^  and  linen,  are 
doneextictly  in  the  manner  above  stated,  but  they  iqa^ 
be  jailed  to  a  fraitie  of  any  tbape  if  required.  The  dry* 
iog  of  the  leather  is  dooe  ixi^ti  oven  or  furnacftj  which 
.may  be  con«Mructed  kurger  or  smaller^  according  ta  wish : 
1)19  besc  &hape  and  dioien^ioos  of  it,  notwithstandiog,  are 
sine  ftet  in  length,  six  f^et  in  br^dth,  and  four  c»r  five 
«feet  in  height  in$i4&.  Through  two  ii:cn  doorS|  in  the 
front  of  tbe  oven^  a^  iargoi  a^  the  op0Q«^ng,  the  boards  a»e 
put  ia  ^  oven  on  iron  tuh^  which  ar<t  placed  on  the. 
tf 4>  tengptb  sides ;  .they  are  dii^taAt  fr6|Ki  efi4^h  othar  nJlQVt 

«i^ 
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six  incbesi  and  may  be  made  to  introdude  from  tw^  to 
twelve  boards  into  it.     The  fire-place  is  made  towards 
one  side  under  the  oren,  and  the  flames « and  smoke  go 
toder  and  on  all  sides  round  the  oven  by  means  of  fire- 
proof fines,  which  must  be  so  well  constructed  as  not  to 
admit  in  the  oven  even  smoke.     A  slow  fire  must  be  kept 
during  the  working  of  the  leather,  not  exceeding  sixty^ 
degrees  of  heat.     All  boots  must  be  doue,  formed,  or 
shaped  on  blocks ;  in  which  manner  already*m^de  car- 
touch-boxes  and 'military  accoutrements  must  be  done 
previous  to  their  being  put  in  4:he  oven.     Some  wxiolleo 
stuff  must  be  put  between  the  wood  and  the  leather,  to   ^ 
prevent  the  heat  from  affecting  it. 

In  witness  whereof,  &c. 


»■*  ■ 


Specification  of  the  Patent  granted  to  James  Tate,  rf 
Tottenham  Court  Boad,  in  the  Parish  of  St.  Pancra^^ 
in  the  County  of  Middlesex ,  Ironmonger ;  for  an  Im- 
frwement  to  be  added  to^  or  used  m,  the  Constmction  of 
Wheel  Carriages.     Dated  June  26,  1802. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c» 
Now  RN(^w  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Tate  do  hereby,  and  by  the  plans  or 
drawings  iii  the  margin  of  these  presents,  describe  and 
ascertain  the  nature  and  properties  of  my  said  inventioiTy 
to  be  added  to,  or  u%ed  in,  the  (Construction  of  wheel  car- 
riages, and  in  what  manner  the  same  is  to  be  peiformed; 
that  is  to  say  :  The  natiure  and  properties  of  my  said  in* 
vention,  which  I  call  the  Union  Patent  Axles,  have  united 
those  principles  and  qualities  which  are  necessary  to  form 
a  complete  wheel  carriage,  namely,   that  of  reducing 

animal 
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litiimal  labour,  or  to  be  xi^ed'tn  aid  of  any  other  power 
which  can  be  applied  ox  used  for  drawing  or  impelling' 
wheel  carriages  of  anf  description,  and  for  holding  and 
retaining  whatever  quantity  of  oil  riiay  be  necessary  to  be 
put  \i\  for  the  presRrmtlon"  of  the  paitsin  motion,  as  by 
the  particular  construction  and  disposition  of  the  several 
parts  every  ipssential  movement  of  Tny  said  impto%*emeDt^ 
have  either  their  respective^  bearing  in  upright  sockets  of 
cups  of  oil,  ot  are  put  in  contact  virith  upright  cistern^ 
of  oil,  so  that  the  moving  parts  are  continually  moistenecl 
with  it.  These  sockets,  or  the  sockets  or  cisterns^  iliay 
be  made  to  hold  any  determinate  quantity  of  oii^  aiid 
thereby  prevent  the  trouble  and  inconvenience  of  fre* 
quent  oiling,  or  of  the  parts  damaging  for  watit  of  oil; 
And  this  reduction  of  animal  labour,  and  assistance  given 
to  any  other  power  that  can  be  applied  or  used  to  dra-vw 
in,  or  impel  wheel  carriages,  I  perform  principally  by 
the  application  and  use  of  new  or  improve  friction 
wheels^  constructed  for  this  purpose  ;  and  partly  or  par- 
tially by  the  application  of  other  friction  wh^jels  %vith 
horizontal  axles  or  naves,  placed  in  new  and  advantage- 
ous  situations,  by  which  I  transfer  the  friction  from  the 
nave,  centre,  or  box  of  tlie  wheal  principally  to  the  axle 
of  the  new  or  improved  friction  wheels  ;  which,  by  their  , 
peculiar  construction  for  this  purpose,  admit  of  their 
axles  being  placed  in  a  vertical  direction,  thereby'ad- 
initting  the  whole  weight  of  the  carriage,  add  almost  thd 
whpleaf  the  friction,  to  descend  to  or  upon  as  many 
Vertical  points  or  centres  as  there  are  wheels  to  the  car* 
riage  ;  which  vertical  points  or  centres  of  the  new  or  im- 
proved friction  wheeld  become  the  principal  centre  of 
mouoaatw^  as  gravity,  as  mord  particularly  described  ' 
hereby,  and  by  reference  to  tlie  plan  or  drawings  in  the 
aargin  htveof ;  that  i»  to  say  :  ' 
Vau.  VII.--^S£coND  Series.  Z  Fig. 
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Fig.  1  (Plate  XL)  is  a  penpectiTe*yiew  of  one  off  tbc 
said  new  or  improTed  friction  wheeb^  one  end  of  the  axis* 
at  A  bekig  a  centre,  an^  the  other  end  at  B  a  cup  o#- 
90cket  to  receive  another  centre. 

Fig.  2  is  a  longitudinal  section  of  one  of  the  large  axles 
of  tl^  <;arrii^e,  and  of  the  ftame  K  that  sustains  the 
carriage  by  springs  or  otherwise,  and  to  which  the  perch 
or  other  matter  is  fixed  to  connect  the  bind  and  forc> 
wheels  together,  and  also  the  section  of  the  two  new  or 
fanprored  friction  wheels,  bearing  upon  shoulders  of  the 
axle  made  to  receive  tliem.  C  C,  are  the  arms  of  thft 
axle  to  receive  the  nave  of  the  large  wheels,  wbicb-may 
ibe  Btted  together  as  a  common  wheel,  and  axle,  so  that 
the  wheel  turns  round  upon  it.  But  it  is  not  absolutdy 
essential  to  my  said  invention  that  the  wheel  should  tarn 
round  on  the  axle,  because,  when  my  improvements  are 
at  liberty  to  perform  their  functions,  the  large  wheels  and 
the  axles  turn  round  together.  D  D  are  sections  of  the 
new  or  improved  friction  wheels  with  their  axles,  shew« 
ing  the  cups  or  sockets  rn  which  the  casters  run.  Thesf 
cups  or  sockets  upwards  are  made  larger  thaif  their  cen<- 
tres,  to  hold  any  determihate  quantity  of  oil.  The  cen« 
tre  of  ihe  new  or  improved  friction  wheel  at  B,  Fig.  l,. 
may  also  be  made  a  centre,  and  the  socket  to  receive  it 
turned  downwards,  but  then  the  opportunity  of  the  ceo* 
tre  turning  in  oil  would  be  lost.  E  £  are  screws  through 
the  frame  of  the  friction  wheels,  which  form  the  whole 
or  a  part  of  the  upper  centres  by .  which  the  new  or  im* 
proved  friction  wheels  are  regulated,  and  kept  tight  and 
steady  io  their  frames. 

Fig.  3  is  a  transverse  section  of  the  large  axle  and  of 
the  frame  K,  which  sustains  the  carriage  by  springs  or 
otherwise;  and  also  a  view  of  the  other  friction  wheeb 
with  horizontal  naves  or  axles  \  and  of  the  new  or  inn 
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froreA  friction  wheels,  with  the  frame  9»  it  connecta  the 
whole  togetlier  round  the  large  axle.   '  F  the  large  axle.* 

.  GG  the  friction  m' heels,  with  horizontal  naves  of  axlef. 
H  the  new  or  improved  friction  wheels.  Ill  the  frame 
that  connects  the -whole*  together  roiind  the  large  axle. 
The  friction  wheels  .G  G  are  also  regulated  an^  kept  tight 
and  steady  to  their  bearing  upon  the  large  axle  by  screwy 
through  tlie  fran\e  to  press  their  axles  forward.  Alt  thf^ 
friction  wheels  together,  as  they  appear  iq  Fig.  3,  I 
cover  with  s^  box  or  ^ase,  to  prevent  the  access  of  dust 
or  dirt ;  and  this  case  or  box  contains  a  cistern,  or  part 
of  the  box  or  case  itself  forms  a  cistern,  to  hold  oil  for 
the  use  of  the  friction  wheels  GG,  who^e  rims  are  made 
to  turn  round  in  it. 

When  a*  carriage  is   constructed   agreeably  to   the 

principles  here  laid   down    (or   where  these   improve* 

»  ments^re  added  to  an  pld  carriage),  it  is  evident  the 

whole  weight'  is  sustained   by  the  vertical  axles  of  the 

'  new  or  improved  friction  wheels,  and  likewise  all  the 
friction  produced  by  the  weight  of  the  carriage  and  load 
upon  it;  and  tliat  the  hindmost  of  the  lesser  friction 
wheels  G  sustains  only  that  part  of  the  friction  produced 
by  the  draught  which  bears  various  proportion  to  the 
weight,  acc^rdin^  to  the  plane  the  carriage  moves  on ; 
and  tliat  the  foremost  of  the  irictioii  wheels  G  sustains 
hardly  any  friction,  1>ut  serves  to  keep  the  large  axle  in 
its  proper  position,  so  that  the  whole  weighty  and  nine- 
tenths  of  tlie  friction,  more  or  less,  does  absolutely  fall 
and  turn  upon  the  said  vertical  centres,  and  this  causes 
the  carriage  to  move  with  so  little  power  that  in  many 
situations,  and  especially  in  going  down  hills,  it  would 
be  adviseable  to  have  a  power  of  retarding  its  motion  ^ 
and  for  this  and  other  purposes  it  will  be  convenient  and 
proper  tl^;|t  the  large  wheels  should  be  fitted  to  turn 
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upon  the  arm  of  the  axle,  as  they  usuhUj  b^re  donei  . 
and  then,  by  letting  a  stop  fail  down  upon  tbe  iai^  axloy 
t9  prevent  its  turiiitig.  ail  my  improvements  are  suspend-* 
edf  and  the  carriage  moves  on  ^vith  its  usual  impediment 
of  friction  till  the  stop  is  again  taken  off  the  axle  ;  by 
this  means  also  the  advantage  acquired  by  the  use  of  my 
invention  uiav  be  most  at  cuuiiclv  iuiccrtained.  When  I 
|uadc  the  experiment  uitlj  a  cart  and  load,  which  weighed 
nine  hundred  ^veight  upon  u  plane,  and  with  a  weight 
over  a  pulley,  when  the  higc  axJe  was  at  liberty  to 
turn  round,  three  pounds  wciglit  diew  the  cart  along^i 
and  wiien  the  stop  was  let  down  on  the  axle,  it  recjuireoi 
twelve  pounds  wcigJit  to  draw  it.  / 

As  circnmstajices  require,  I  might  find  it  neces> 
sary  to  construct  all  the  iViction  wheels  upon  the 
plan  and  principie  of  my  new  pr  improved  frictioti 
IV heel,  and  sometimes  it  might  be  neqessary  to  disr 
peuse  with,  the  friction  wheeU  G  G,  and  use  a  st^ 
pie  in  their   place  ;    and   again   I  might  find  it  Deceit 

r 

sary  to  place  a  friction  wheel  like  G  on  the  top  of  the 
axle,  in  aid  of  the  other,  to  sustain  a  great  weight,  and 
so  vary  and  interchange  them  according  to  the  purposes 
the  carriages  might  be  made  to  answer,  or  the  price 
given. 

All  the  different  parts  of  my  said  ii>ventioii,  a^ 
herein  described,  I  mak.e,  or  cause  to  be,  of  such  rpate* 
rials  as  are  in  general  used  for  such  like  imj^einentsand 
pinrposes,  so  that  there  ar^  no  particular  mat^^riais  abso- 
lutely essential  to  my  said  invention. 

.  fn  witness  whereof,  Ac. 
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^Specification  nf  the  Patent  granted  to  Jo  tin  Cox  Stevr»s, 
of  Neze  Vvrky  in  North  ylm erica,  hut  )iow  residing  in 
Nexv  Bond-street y  in  ike  County  of  Middlesex^  GtiUU* 
7nan ;  for  a  Method  of  generating^  Steam,  Jnvented 
and  communicated  to  himby  his  Father. 


bated  May  31,  1805. 


To 


all  to  whom  these  pregents^  shall  come,  &CJ 
Now  KNOW  YK,  that  in  compliance  with  th^  said  proviso^ 
in  th^  said  lett^r^  patent  contained,  I  the  said  John  Co^ 
Stevens  do  hereby  declare*  tlikt  tffe  invention  is  fully  de^ 
scribed  and  ascertained  in  manner  follciwing  ;  that  is  to 
say:  From  a  series  of  experiments  made  in  France  in 
1750,  by  M,  Belancour,  under  the  auspices  of  the  Royal 
Academy  of  Sciences,  it  has  been  found  that, -within  a 
certain  -range,  the  elasticity  of  steam  is  nearly  doubled 
by  every  addition  of  temperature  equd  to  30  degrees  of 
l^'ahren belt's  thermometer.  These  experimenl^  were  car- 
ried no  higher  than  280  degrees;  at  which  temperatui^ 
the  elasticity  of  steam  was  found  equal  to  ab<)ut  four 
times  the  pressure  of  the  atmo<*phere.  By  experimei%ts 
which  have  lately  been  made  by  my  father,  tlie  elasticity 
of  cteam,  at  the  temperature  of  boiling  oil,  which  lias  been 
estimated  at  about  600  degrees,  was  found  equal  to  up» 
wards  of  forty  times  the  pressure  of  tUe  atmosphere*  T^  - 
the  discovery  of  this  principle  or  law  which  obtains  when 
watei'  assumes  a  state  of  vapour,  I  certainly  can  lay  ntt 
plaim;  but  to  the  application  of  it,  upon  cei'tain  principles,^ 
to  the  improveiqent  of  the  steam-^ng4ne  I  do.daim  eKclu^ 
sive  right.  It  is  obvious,  that  to  derive  advantages  {vom 
an  application  of  this  piinciple,  it  i$  absolutely  necessary 
that  th^  vessel  or  vessels  for  genetatipg  ste^m  shoold  ha\^e 
strength  sufficient  to  withstand  the  gre^t  pressure  arising 

from 
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from  an  ioprease  of  elasticity  in  the  steam.  But  this  pr«s* 
sure  is  increased  or  diminished  in  proportion  to  the  ca- 
)Ntcity  of  the  containing  vesseL  The  principle  then  of 
this  invention  consists  in  forming  a  boiler  by  means  of  a 
system  or  combination  of  a  number  of  small  vessels,  in- 
stead of  using,  as  in  the  usual  mode,  one  large  one ;  the 
relative  strength  of  the  materials  of^which  these  vessels 
are  composed  increasing  in  proportion  to  the  diminotion 
of  capacity^  It  will  readily  occur  that  there  are  an  infi* 
nite  variety  of  possible  modes  of  effecting  such  combina* 
tioiis ;  but,  from  the  nature  of  the  case,  there  are  certain 
limits  beyond  which  it  becomes  impractible  to  carry  our 
improvements.  In  the  boiler  I  am  about  to  describe,  I 
apprehend  that  the  improvement  is  carried  to  the  utmost 
pxtent  of  which  the  principle  is  capable. 

Description.  Suppose  a  plate  of  brass,  of  one  foot 
square,  in  which  a  number  of  holes  are  perforated  ;  into 
each  of  which  is  fixed  one  end  of  a  copper  tube, 
of  about  an  inch  diameter,  and  two  feet  long,  and  the 
<kther  end  of  the  tube  inserted  in  like  manner  into  a 
similar  piece  of  brass.  The  tubes,  to  insure  their  tight* 
ness,  to  be  cast  in  the  plates.  These  plates  are  to  be  in- 
closed at  each  end  of  the  pipes  by  a  strong  eap  of  cast- 
'  iron  or  brass,  so  as  to  leave  a  space  of  an  inch  br  two  be- 
tween the  plates  or  ends  of  the  pipes  and  the  cast-iron 
eap  at  each  end.  The  caps  at  each  end  are  to  be  fasten-^ 
ed  4>y  icrew-bolts  passing  through  them  into  the  plates. 
The  necessary  supply  of  water  is  to  be  injected  by  means 
p£  a  forcing-pump  into  the  cap  at  one  end  ;  and  through 
n  tube  inserted  into  the  cap  at  the  other  end  the  steam  is 
to  be  convej'ed  to  the  cylinder  of  a  steam-engine.  The 
whole  is  then  to  be  encircled  in  brick- work  or  masonry, 
in  the  usual  manner,  placed  either  horizontally  or  per- 

jiendicularly  at  optioji. 

I  con- 
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I  cftnceive  that  the  boiler  above  describojci  embraces 
the  most  eligible  mode  of  applying  the  principle  before- 
jpfietitioned,  and  that  it  is  unnecessary  to  give  descriptions 
#f  the  variations  in  forch  and  construction  that  may  be 
adopted,  especially  as  these  forms  may  be  diversified  ia 
many  different  modes. 

In  witness  wherepf,  &c* 
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On  the  Analysis  of  Soils ^  as  connected  with  their  Improve- 
ment.    By  Humphrey  Davy,  Esq.  F.  R.  S. 

With  a  Plate. 

(Concluded  from  Page  120.) 

Xill.  Mode  of  detecting  Sulphate  of  Lime  (Gypsum J  and 

Phosphate  of  Lime'in  Soils. 

OHOULD  sulphate  or  phosphate  of  lime  be  suspected 
in  the  entire  soil,  the  detection  of  them  requires  a  parti* 
^ular  process  upon  it.  A  given  weight  of  it,  for  in- 
standee  four  hundred  grains,  must  be  lieated  red  foi*  half 
an  hour  in  a  crucible,  mixed  with  one-third  of  powdered 
charcoal.  The  mixture  must  be  boiled  for  a  quarter  of 
liO  hour,  in  a  half  pint  of  water,  and  the  fluid  collect^ 
through  the  filter,  and  exposed  for  some  days  to  the  at<- 
mosphere  in  an  open  vessel.  If  any  soluble  quantity  of 
sulphate  of  lime  (gypsum)  existed  in  the  soil,  a  white 
precipitate  wiU.  gradually  form  in  the  fluid,  and  the 
iveigbt  of  it  will  indicate  the  proportion. 

Phosphate  of  lime,  if  any  exist,  may  be  separated 
from  the  soil  "after  the  process  for  gypsum,  ^  Muriatic 
acid  must  be  digested  upon  the  soil,  in  qnnntity  more 
than  sufficient  to  saturate  the  soluble  earths  ;  the  solution 
must  be  evaporated^  and  water  poured  upon  the  solid 
♦  matteh 
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uaatter,  This  fluid  will  dissolve  the  compounds  of  eartlis 
ivitU  the  muriatic  acijd,  ancl  leave  tlio  phosphate  of  lima 
untouched  t 

It  would  not  r;i!I  within  the  limits  assigned  to  this  pa- 
per, to  detail  any  processes  fur  the  detection  of  substances 
which  may  be  accidentally  mixed  ^ivith  tiie  matters  of 
soils.  Manganese  is  now  and  then  found  in  them,  and 
compounds  of  the  barytic  earth  ;  but  these  bodies  appear 
to  bear  little  relation  to  fertilitv  or  barrenness,  and  th© 
search  for  them   ^vonkl  make   the  analysis   much  -  merer 

> 

complicated  without  rendering  it  more  useful. 

XIV.  StiUtmcnt  of  Results  and  Products. 

When  the  examinution  of  a  soil  is  completed,  the  pr<3 
ducts  should  be  classed,  and. their  quantities  added  toge- 
ther, and  if  they  *  nearly  equal  the  original  quantity  of 
soil,  the  analysis  may  be  considered  as  accurate.  It  must, 
ftftwever,  be  noticed,  that  when  phosphate  or  sulpliate 
of  lime  are  discovered  by  the  indepe»dent  process  XIII. 
a  correctioa  must  be  made  for  the  general  process,  by 
subtracting  a  sum  equal  to  their  weight  from  the  qa^n^ 
tity  of  carbonate  of  lime,  obtained  by  precipitation  from 
tjbe  muriatic  acid. 

/In  .arranging  the  products,  t  lie  form  should  be  in  the 
ordor  of  t:l)e  experiments  bv  which  they  were  obtained.. 

Thus  400  grains  of  a  good  siiicious  sandy  soil  may  be 
supposed  to  contain 
,    i     ' .   .  >*  Grains. 

Of  water  of  absorption    -     --     -     -     -     ^  ^       i% 

Of  loose  clones  and  gravel  principally  siiicious  *  .  42 
,  Of  undecoiupouEilec^  vjegetable  fibres  -.  -  -  10 
.   Of  fine  siiicious  sand        -     -    -^    ^    -    ,    -     -.    gpo 

Carried  forn'^ard     -     *    ••     270 

Of 
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Grams. 

Brougrht  fonvurd    -    -    -    270 
Of  minutely  divided  matter  separated  by  filtra« 
tion,  and  consisting  of 

Carbonate  of  Kme    -.------25 

Carbonate  of  magnesia      ----..      4 

Matter  destructible  by  heat,  principally  ve- 
getable   -----. ----«-«jo 

Silex    --..-------.    •\    40 

Alumine    -----------52 

Oxyd  of  iron      --------t.      4 

Soluble  matter,  principally  sulphate  ^f  pot- 
ash and  vegetable  extract      -    -    -    .    ^    -      5 
Gypsum    -----------      3 

Phosphate  of  J!me    --------      2 

125 

Amount  of  all  th&products    .    .    -    395 
Loss    ------^---        5 

In  this  iniBtance  the  loss  is  supposed  small ;  but  in  gene« 
rar,  in  actual  experiments,  it  will  be  found  much  greater^ 
in  consequence  of  the  difficulty  of  collecting  the  wh^le 
quantities  of  the  different  precipitates ;  and  when  it  is 
within  thirty  for  four  hundred  grains^  there  is  no  reason 
to  suspect  any  want  of  due  precision  in  the  processes. 

XV.  This  general  Method  of  Analysis  may  in  many  Cases 

be  much  simplified. 

When  the  experimenter  is  become  acquainted  with  the 
use  of  the  different  instruments,  the  properties  of  the  re* 
agents,  and  die  relations  between  the  external  and  che« 
iQica!  qualities  of  soils,  he, will  seldom  find  it  necessary  to 
perform,  in  any  one  case,  all  the  processes  that  have 
been  desciibed.     When  his  soil^  for  instance,  contains 
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no  notable  proportion  of  calcareous  matter,  the  actior»  of 
the  muriatic,  acid  IX.  may  be  oipitted.  In  examining^ 
peat  soils^  be  will  principally  have  to  attend  to  tbp  ope- 
ration by  fire  and  air  X. ;  and,  in  the  analysis  of  caalks 
and  loams,  he  will  oftei|.  be  able  to  omit  the  ^xp^riqaent 
by  sulphuric  acid  XI.  i 

In  the  first   trials  that  are  made  by  persons  unac- 
quainted with  (^heipistry,   they  must  not  es^pect  muc^ 
precision  of  result.     Many  difficulties  %vill  be  ipet  with  ; 
but  in  overcoming  them,  the  most  usefid  kind  of  practi- 
cal knowledge  will  be  obtained ;  ^nd  nothing  is  so  in- 
structive in  experimental  science,  as  the  detection   of 
mistakes.  The  correct  analyst  oiight  to  be  well  grounded 
in  general  chemical  information ;  but  perhaps  there  is  no 
|>etter  mode  of  gaining  it  than  that  of  attempting  origi* 
nal  investigations,    In  pursuing  his  experiments,  be  will 
be  ccmtinually  obliged  to  learn  from  books,  the  history 
pF  the  substances  h^  is  employing  or  feting  upon  ;  and 
his  thedretfca)  ideas  will  be  more  valuable  in  b^ing  con- 
nected with  practical  oppratiop,   find  siccjuired  for  th^ 
purpose  qf  discovery. 


VI.  Qn  the  Improvement  of  Soils ^  as  connect^  with  the 
jPrinciple  of  their  Composition. 

In  cases  when  a  barrep  soil  is  examined  with  st  view  to 
its  improvement,  it  pught  in  all  c|i|es,  if  possible,  to  bo 
compared  with  an  extreniely  fertile  soil  ip  the  sam» 
neighbourhood,  and  in  a  similar  situation  :  the  difference 
given  by  their  analyses  would  indicate  the  n^ethods  of 
pultivatipn  ;  and  thus  the  plan  of  iipprovemept  would  bo 
founded  upon  accurate  scientific  pripciples. . 

If  the  fertile  soil  pont^ined  a  large  quantity  of  sapd^ 
p  proportion  to  the  barren  soil,  the  process  of  ameliorsi- 
$i9i»  wQuld  dep^i}4  simply  upon  ^i  supply  of  this  ^ubr 
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itartce' ;  and  the  method  would  be  equally  simple  with 
tegard  to  soils  deficient  in  clay  ot  calcareous  matter. 

In  the  application  of  clay,  sandj  loam,  marie,  or  chalk 
to  lands,  there  iare  no  particular  chediical  principles  to 
be  observed ;  but  when  quick  lim6  is  used,  great  care 
must  be  taken  that  it  is  ndt  obtained  froitif  the  magnesian 
iiihestone ;  for',  in  this  case,  as  has  been  shewn  by  Mr. 
Tennant,  it  is  exceedingly  injufigus  to  land  *:  The 
magtiesi^n  limestone  may  be  distinguisljed  from  the  com- 
mon limestone  by  its  gre9.ter  hardness,  andT]fy  the  length 
of  time  that  it  Requires  for  its  solutian  in  acids,  and  it 
may  bei  analysed  by  the  process  for  carbonate  of  lime  and 
iQagnesia  IX^  ' 

.  When  the  analytical  coxdparison  indicates  an  excesi  of 
tegetabie  matter^  as  the  cause  of  sterility,  it  may  be  49-. 
stroyed  by  much  pukerizaiion  and  exposui^e  to  a^r,  by 
paring  and  burnings  or  the  agency  of  lately-made  quick- 
Uoae.  And  the  defect  of  animal  and  vegetable  matter 
most  b«  supplied  by  animal  or  vegetable  manure. 

XVIl.  Sterile  Soils  in  dijereni  Climates  and  Situations 

must  differ  in  Composition. 

The  general  indicatioiys  of  fertility  and  barrenness,  as 
loaod  by  ehemieal  experiments,  must  necessarily  difiec^ 
in  different  climates,  and  Under  different  circumstances. 
The  ppwer  of  soils  to  absorb  moisture,  a  prineipial  ess^n-* 
tial  to  fcfaoir  productiveness,  ought  to  bt  much  greater  in 
warm  and  dry  eountries  than  in  eold  and  moist  ones ;  and 
die  quantity  of  Bnc  aluminous  earth  they  contain  largen 
Soils  likewise  that  afe  situated  on  declivities  ought  to  ber 
more  absorbent  than  those  in  the  same  climate  on  plaint 

*  Philosophical  Transactions  for  1799>  p*  SQ5,    This  irnieltonie^  u 
Ciuad  abundasitly  tu  Yoi4ihirC|  Derby ihtn!«  and  SoincFsetthirt. 
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or  in  Tallies  *.   Tbe  productiveBess  of  soils  must  likewise 
be  influenced  by  the  nature  of  the  subsoil,  oc  the  earth j 
or  stony  strata  on  which  they*  rest ;  and  this  circttn^staoce 
ought  to  be  particularly  attended  to,  in  considering  tbeir 
chemical  nature,  and  the  system  of  improvement.    Thus 
a  sandy  soil  may  sometimes  owe  its  fertility  to  the  power 
of  the  subsoil  to  retain  water ;  and  an  absorbent  clayey 
soil  may  occasionally  be  prevented  from  being  barren,  in 
a  moist  climate,  by  the  infiuei^e  of  a  substratum  of  sand 
or  gravel. 

XVIII.  Of  the  chemical  Campontian  of  fertile  Cam  Soils 
•  •        in  this  Climate. 

Those  soils  that  are  most  productive  of  com  contain 
always  certain  proportions  of  alum^i^ous  and  calcareous 
earth  in  a  finely  divided  state,  and  a  certain  quantity  of 
vegetable  or  animal  matter. 

The  quantity  of  calcareous  earth  is  however  Yery  va- 
rious, and  in  some  cases  exceedingly  small.  A  very  fertile 
corn-soil  from  Ormiston  in  East  Lothian  afforded  me,  in 
an  hundred  parts,  only  eleven  parts  of  mild  calcareous 
'earth;  it  contained  twenty-five  parts  of  silicious  sand ; 
the  finely-divided  clay  amounted  to  forty-five  parts.  It 
lost  nine  in  decomposed  animal  and  vegetable  matter,  and 
four  in  water,  and  afforded  indications  of  a  small  quantity 
of  phosphate  of  lime. 

This  soil  was  5f  a  very  fine  texture,  and  contained' 
very  few  stones  or  vegetable  fibres.  It  is  not  unlikely 
that  its  fertility  was  in  some  measure  connected  i^ith  the 
phosphate ;  for  this  substance  is  found  in  wheat,  oats, 
and  barley^  and  may  Ue  a  part  of  tbeir  food. 

"*  Kirwan,  Trans.  Irish  Arademy,  voL  V.  p.  175. 
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.  A  soil  from  tlie  low  lands  of  Somersetshire «  celebrated 
for  producing  excellent  crops  of  wheat  and  beans  with- 
out manure,  I  found  to  consist  of  one-ninth  of  sand* 
chiefly  silicious,  and  eight-ninths  of  calcareous  marie 
tinged  with  iron,  and  containing  about  five  part:^  in  the 
hundred  of  vegetable  matter,  I  could  not  detect  in  it  any 
phosphate  or  sulphate  of  lime^  so  that  its  fertility  must 
bave  depended  principally  upon  its  power  of  attracting 
principles  of  vegetable  nourishment  from  water  ^d  the 
atmosphere  *. 

Mn  Tillet,  in  some  experiments  made  on  the  compo^ 
sition  of  soils  at  Paris,  found  that  a  soil  composed  of 
three-eighths  of  clay,  two-eighths  of  river  sand,  and* 
three-eighths  of  the  parings  of  limestone,  was  very  pro- 
per  for  wheat. 

XIX.    Of  the  Composition  of  Soils  proper  for  hidhous  Roots 

and  for  Trees. 

In  general,  bulbous  roots  require  a  soil  much  more 
sa.ndy  and  less  absorbent  than  the  grasses.  A  very  good 
potatoe  soil,  from  Varfe},  in  Cornwall,  aflbrded  me 
seven-eighths  of  silicious  sand  ;  and  its  absorbent  power 
war  so  small,  that  one-hundred  parts  lost  only  two  by 
drying  at  400  Fahrenheit. 

Plants  and  trees,  the  roots  of  which  are  fibrous  and 
hard,  dnd  capable  of  penetrating  deep  into  the  earth, 
will  vegetate  to  advantage  in  almost  all  common  soils 
which  are  moderately  dry,  and  which  do  not  contain  a 
very  great  excess  of  vegetable  matter, 

I  found  the  soil  taken  from  a  field  at  Sh^flfield-place,  i^ 
Sussex,  remarkable  for  producing  flourishing  oaks^  to 

•  Thtl  soil  wat  sent  to  me  by  T.  Poole,  Em}.  of  Nether  Stowey. 

]i  11  near  the  opening  of  the  river  Parret  into  the  British  Cbsnnel ;  but»; 

I  aui  to!d^  is  nc\'er  overflowed. 
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consist  of  six  parts  of  sand,  and  one  part  of  clay  afi[<$ 
finely  divided  matter.  And  one  hundred  parts  of  the  en-* 
tire  soil,  submitted  to  analysis,  produced 

Parts. 

Water      .-.. -^S 

'  Silex         -.--1  54 

Alumine   -------^--2S 

Carbonate  of  lime  -----•.    -s 

Oxyd  ofnron-    -------.-5 

Decomposing  vegetable  matter  -    -    -    4 
'        Loss     --..^---..-3 

XX.  Advantages  of  Jmpraoemenis  made  iy  eiangifig  tket 
C&iiifosUien  of  tlu  earthy  Parts  of  SoUs. 

From  the  great  difference  of  the  causes  ib^t  influence 
the  productiveness  of,  lands,  it  is  obvious  tfaaC  in.  the  jftc* 
sent  state  of  science,  no  present  system  can  be  devised 
for  th^  improvement,  independent  of  experiment  y  but 
there  are  few  cases  in  which  the  labour  of  analytical  trials 
will  not  be  amply  repaid  by  the  certainty  with  which 
they  denote  the  best  methods  of  amelioration ;  and  this 
will  particularly  happen  when  the  defect  of  composition 
is  found  in  the  proportions  of  the  primitive  earths.. 

In  supplying  animal  or  vegetable  manure,  a  temporary 
food  only  is  provided  for  plants,  which  is  in  all  cases  ex« 
h'austed  by  means  of  a  certain  number  of  crops  i  but 
when  4  soil  is  rendered  of  the  best  possibles  constitution 
and  texture,  with  regard  to  its  earthy  parts,  its  fertility 
may  be  considered  as  permanently  established.  It  be-» 
comes  capable  of  attracting  a  very  large  portion  of  vege* 
table  irouiishment  from  the  atmosphere,  and  of  pro- 
ducing its  crpps  with  comparatively  little  kbour-afid  et- 
pease.  ^ 
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Description  of  the  Apparatus  for  the  Analysis 

ofBoif/S.    (Plate  IX.)  ^ 

A>  ijetoit, 

B  B.,  funnels  for  the  purpose  of 'filtrating, 

C  C  (omitted  to  be  described  J  ' 

D^  balance.. 

£,  Argand^s  laipp^ 

F,  G,  H,  K,  the  diflerent  parts  of  the  apparatus  re- 
squired  for  jneasuring  the  qaantity  of  elastic  fluid  givcii 
x>at  during  tbte  action  of  an  acid  on  calcareous  soils.  F  re<- 
presents  the  bottje  for  containing  the  soil,     K  the  bottle 

» 

iDOntaining  the  ajirid,  furnished  with  a  stop-cock*  G  the 
tobe  connected  with  a  flaccid  bladder.  I  the  graduated 
measure..  H  the  bottle  for  containing  the  bladder.  When 
this  instrument  is  used,  a  given  quantity  of  soil  is  intro- 
duced into  F;  K  is  filled  with  muriatic  acid,  diluted  with 
i^n  equal  quantity  of  water;  and  the  stop-cock  being 
closed  is  connected  with  the  upper  orifice  of  F,  which  is 
ground  to  receive  it.  The  tube  G  is  introduced  into  the 
lower  orifice  of  F,  and  the  bladder  connected  with  it 
placed  in  its  flaccid  state  into  H,  which  is  filled  with  wa> 
ter.  The  graduated  measure  is  placed  under  the  tube 
df  H.  When  the  stop-cock  of  K  is  turned,  the- acid 
flows  ]i)to  F,  «nd  acts  upon  th^  soil ;  the  elastic  fluid  ge- 
nerated passes  through  G  into  the  bladder,  and  displaces 
^"quantity  of  water  in  H  equal  to  it  in  bulk,  and  this  wa- 
ter flows  through  the  tube  into  the  graduated  measure  : 
iJie  water  in  which  gives  by  its  volume  the  indication  of 
the  proportion  of  carbonic  acid  dV  engaged  from  the  soil ; 
for  every  ounce  measure  of  which  two  grains  of  carbo* 
pate  of  lime  qnay  be  estimated. 

L,  represents  the  stand  for  the  lamp. 
•    M,  N,  O,  P,  Q,  R,  S,  represent  the  bottles  containing 
Ibe  j|iffer^»t  re.»geqt3,         ^  . 
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dn  fxperimental  Essay- on  Salt  as  a  Mamre^  and  as  a  Con^ 
dirnent  mixed  with  the  Food  of  Amnials. 

By  the  Rev.  Edmund  Cartwrioht,  of  Wohum, 

^Frona  the  Communicatiovs  to  the  Board  of 

Agriculture. 

The  Gold  Medal  was  adjudged  (o  the  Juthorfor  this  Essay. 

W  ERE  the  beneficial  effects  of  salt  as  a  manure  to  be 
once  fairly  ascertained^  there  can  be  no  doubt  but  tho 
Ti'isdom  of  the  legislature  would  devise.  £ome  means  by. 
which,  without  prejudice  to  the  revenue,  the  farmer 
might  apply  it  to  the  purposes  of  agriculture. 

At  present  the  use  of  salt  as  a  manure  is  a  subject  on 
'  which  the  public  opinion  is  much  divided ;  its  advocates^ 
reasoning  from  the  striking  effects  of  salt  water  on  the^ 
marshes,  which  are  occasionally  irrigated  by  the  sea  at 
spring-tides,  conclude  that  the  feitilizing  virtue  of  such 
irrigation  is  owing  to  its  saline  quality,  without  taking 
rr)to  consideration  the  quantity  of  animal  and  vegetable 
Itlatter  which  sea  water  (particularly  near  the  coast,  and 
where  rivers . disembogue  themselves),  must  necessarily 
hold  in  solution. 

Those  who  maintain  a  contrary  opinion,  considering 
salt  merely  as  an  antiseptic,  satisfy  themselves  that  it  13 
impossible  that  any  thing  can  be  friendly  to  vegetation, 
which  retards  putrefaction,  a  process  indispensible  in  sub-* 
stnnccs  that  are  to  be  the  food  of  plants.  To  get  over 
this  difficulty,  it  has  been  conjectured,  nay,  there  have 
not  been  wanting  those  (and  of  great  name  too)  who  have^ 
even  attempted  to  .prove,  that  suit  in  small  quantities  ac- 
celerates, as  in  large  quantities  it  is  known  to  resist,  pu-# 
tjpefaction  '^    a  doctrine  to  which,  however,  I  shall  not 

-^'ilUngly 
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relation  ^  possible  of  the  e|cperi0ients  |  hs^ve  tried,  tqf 
ascertain  tbe  advautagefT  or  dis^vautages  which  may  at* 
tpnd  the  use  of  s^I(  a^  a  ikiai^or^,  and  alsq  when  mUe4 
vitk  tbp  fbj^  of  anio^als. 

Jt  quay  be  necessary  first  of  all  to  premise,  that  th^^ 
soil  on  wbicb  my  evperioieoM  were  tried,  is  a  ferrugin^ 
ous  sand»  brought  (a  a  due  texture  apd  consistence  by  ^, 
liberal  covering  of  pond-itnud.  Of  this  soil,  tp  its  inir 
proved  state  I  m^n,  by  tbe  accession  of  pond-ipud  (for 
having  been  used  merely  as  a  nurs^iry  for  raising  forest 
trees  previous  to  these  experiments,  the  nursery-man  had 
not  thought  it  necesisary  to  niake  use  of  ^ny  other  m4« 
nure),  tbe  following  is  tbe  ^p^lysis : 

GrainSk 

400  grains  gave  of  sificious  sand  of  different  de- 
grees of  fineness  about     •    •    ~    .    -    •    280 

Of  finely  divided  matter,  which  appeared  in  the 
form  of  clay  .     -----•--•    ]04 

JLoss  in  water        -.-----•*.-'     i^ 


400 


The  104  grains  of  finely  divided  matter  contained 
of  carbonate  of  lime      -------      }§ 

Of  oxyd  of  iron     --*--•----        7 

Loss  by  incineration  (most  probably  from  vegeta- 
ble decomposing  matter)         -    •    -    -     -      n 

Tbe  remainder  principally  silex  and  almnine. 

There  were  no  indications  of  either  gypsum  or  phQS«> 
phate  op  lime.  , 

It  will  appear  from  tbe  above  analysis,  that  these  ex« 
periments  could  not  perhaps  l^are  been  tried  on  a  soil 
better  adapted  to  give  impartial  results ;  for,  of  its  cms 
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p6nenf  parts  iltete  fe  to  ingredient  (ihe  dtyA  6f  iron  plos- 
sibly  excepted)  of  iufEcJent  activity  to  augmeht  ot  f^i 
^fam  ^e  pectillar  etfeYgies  of  the  ^ubstafi^to  ettiphfyed. 
.On  the  14th  of  A^l  M04,  a  certarri  ptertion  of  this 
,  soil  was  laid  out  in  becfe  one  yird  Wide  and  fort'y  long. 
Of  these,  twenfty-ftve  i^ett  afifantired  ftte  first  eicepfted) 
sis  feHowi^ : 

No.  1 .  No  manure, 

2.  Salt>7peck. 

3.  Lime,  one  busbeL  ' 

4.  Soot,  one  peck. 

5.  Wood-ashes,  two  pecks. 
^.  Saw-dust,  three  bushels; 
7«  Malt-dust,  two  pecks, 

8.  Peat,  three  bushels. 

9.  Decayed  leaves,  three  bushels. . 
10.  Fresh  dung,  three  bushek. 

J 1.  Chandler^s  graves,  nine  pcHmdsk 
12.  Salt,  liihe.  *^ 

IS.  Salt,  limef  sidphurili^  aeid. 

14.  Sajt,  Jime,  peat 

15.  Salt,  lime,  dung.   . 

16.  Salt,  lime,  gypsum,^  feat, 
17«  Salt,  soot. 
IS.  Salt,  wood-ashes. 
19*  Salt,  saw^dust.    , 
20»  Salt,  malt-dust. 
21*  Salt,  peat. 
22*  Salt,  peat,  bone-dust. 
23.  Salt,  decayed  leaves. 
24-  Salt,  peat-ashes. 
9S*  Sidt,  chandler's  gvvF^B^ 
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tiei^  of  each  itigre- 
dient  the  same  as 
when^used  singly. 
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On  the  sume  day  the  whole  was  planted  with  potatoes, 
2t  single  row  in  each  bed ;  and,  th^  the  general  experi-r 
ipent  might  be  c6nducted  with  ^1  possible  accuracy,  each 
bed  received  the  same  nqmber  of  sets, 

Qp  the  i4th  of  May  (a  fejv^  dfiys  after  the  plants  ap^ 
peered  above  grovind)  ^be  whole  was  parefuUy  examined, 
and  the  comparative  excellence  of  each  row  (as  far  a^ 
least  as  could  be  judged  of  by  appearances)  was  as  care- 
fully registered-  The  best  row  was  decidedly  No.-  7, 
pialt-dust,  ^.fter  which  they  followed  as  under  2 
No.  1 1 .  Chandler's  graves. 

16.  Salt,  lime,  gypsum,  peat. 
25.  Salt,  graves. 
^.  Salt,  malt-dust. 
9.  Decayed  leaves. 

4.  Soot. 
2-  S^lt. 

.  1.  No  manure. 

5.  Wood-ashes« 
8.  Peat. 

)3.  Salt,  lime,  sulphuric  acid* 

14.  Salt,  lime,  peat. 
}7.  Salt,  soot. 

18.  Salt,  wood^asbes. 

21.  Salt,  peat. 

22.  Salt,  pe^t,  bone-dust^ 

23.  Salt,  decayed  leavpif 
3.  Lime. 

6«  Saw-dust. 
10.  Fresh  dung. 
12.  Salt,  lime. 

15.  Salt,  lime,  dung^ 

24.  Salt,  peat-ashes. 

1 9.  Salt^  saw-dustt 

On 
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On  the  28th  of  May,  fourteen  da,y s  afterwards^  the  ap^ 
parent  yigour  of  the  plants  was  the  following  order : 
No-    7. /Malt-dust. 

11.  Chandler^s  graves, 

4.  Soot,  ♦  *► 

5.  Peat. 

> 

16.  Salt,  lime,  gypsum,  peat* 

17.  Salt,  soot. 

20.  Salt,  malt-dust, 

21.  Salt,  peat. 

23.  Salt,  decayed  leaves^ 
25.  Sidt,  graves. 

1.  No  manure, 

2.  Salt. 

5.  Wood-ashes^ 

9f,  Decayed  leaves. 

13.  Salt,  lime,  sulphuric  acid, 

14.  Salt,  lime,  peat. 
/ 18.  Salt,  wood-ashes. 

24.  Salt,  peat-ashes, 

10,  Fresh  dung. 

3.  Lime, 

^2.  Salt,  peat,  bone-dust^ 

19.  Salt,  saw-dust, 

)5,  Salt,  lime  dungf 

12.  Salt,  lime, 

6.  Saw-dust, 

On  the  2ist  of  September  the  potatoes  were  taken  up, 
vhen  the  produce  of  each  row  wjstfi  in  succession  as^fol- 
Jows: 

No.  ]  7.  Salt  and  soot  produced    •> .  .^    .    ^    240 

1 1 .  Chandler's  graves  ------    220 

}8,  Salt,  wood-asbe^  •    -    ..   ^  > .    ,    217 

No. 
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Noi  16.  ^att^  frypsom^  peat,  lune    -    •    -    20t 

A  5.  Salt,  litae,  dung  --l-^-i99 

2.  Salt •.-     19^ 

25.  Salt,  graves      -    ♦  ^-    -    .    *     -     igs 

4.  Soot  .-.-•-----  192 
10.  Fresh  dung  --•-•-•.-192 
20.  Salt,  malt-dust       -     -     ^     -    -'-     189 

5.'  Wood-asbes  ----».-  1 87 
23.  Salt,  decayed  leaves  -----  187 
24. , Salt,  peat-ashes     ----**•     185 

7.  Malt-dust  -.-.-,..-184 
14.  Salt,  lime,  peat  •  -  .  •  -  -18S 
19.  Salt,  sawdust  .  -  -  -  .  w  -  I8O 
22.  Salt,  peat,  bone-dust      -    -    -    -     178 

9.  Decayed  leaves      -.*---•     175 

13.  Salt,  lime,  sulphuric  SKrid    *    ^    ^     175 

3? I.  Salt,  peat-    .----....     171 

12.  Salt,  lime     --•-.*---     167 

--  8.  Peat  .    -     -     -     -     *     .     -     .     -     159 

1.  No  manure  -    -     w    -     -     -     -    .     157 

6.  Saw-dust     .-     -     -r     ^    •     -     -     155 

5.  Lime  -....-.-•-]50 

The  foregoing  table  furnishes  many  particulars  worthy 
of  observation.  In  the  first  place  it  is  remarkable,  that 
of  ten  different  manures,  most  of  wiHch  a|Fe  of  knonn 
and  acknowledged  efficacy,  salt,  a  manure  hitherto  of  an 
ambiguous  character,  is  superior  to  them  alU  one  only 
excepted !  And  again,  wh^iyuserf in  coi^biha^iofi  wittddher 
fiubstarvees,  it  li  only  iitpsuccfesrftfHy  a|^^e($  i»ui*bii'tn1(6 
that  one,  namely,  chandler's  graves,  no  other  msAltftfe 
seemingly  being  injured  by  it.  Po^tUy  its  detendrat- 
ing  effects,  on  chandJer'^  graces  may  b<i  owit^  to  its  and- 
^eptte  property,  which  retards^  tite  potrifadtuiEie  j^]K)cess  by 
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which  animal  nubstances^^  uri^ergp  the  cb«Dg«t  iiQO^»^rjr 
to  qualify  tbein  to  become  the  fqp4  pf  plants.  Tbj«, 
however,  I  caQnp^,.from  ^y  s^pp^a^^ince  i^  tjie  soil  whf^a 
the  plants  were  taken  up,  assert  to  have  ()een  ^^e  case. 

The  extraordinary  effects  of  salt,  when  combined  with 
soot,  are  strikingly  singular.  There  is  no  reason  to  sup- 
pose these  effects  were  produced  by  apy  known  chemical 
agency  of  soot  or  sJilt  on  each  other.  Were  I  to  gu^ssi 
at  the  producing  cause,  I  should  conjecture  it  to  be  that 
property  of  saline  substances  by  which  they  attract  mois- 
ture  from  the  atmosphere ;  for  I  observed  those  beds 
where  salt  had  been  used  were  visibly  and  palpably  niois- 
ter  than  the  rest,  even  for  weeks  after  the  salt  had  been 
applied,  and  this  appearance  continued  till  rain  fell, 
when  of  course  the  distinction  ceased.  This  prPperty  of 
attracting  moisture  had  greater  influetice  possibly  on  th« 
soot  than  oil  any  of  the  other  manures,  as  soot,  from  it» 
acrid  and  dry  nature,  may  be  supposed  to  require  a 
greater  proportion  of  waiter  to  dilute  it  than  those  sub- 
«tances  which  contain  water  already.  It  may  be'  proper 
to  observe,  that  on  those  beds  where  salt  had  been  used, 
the  plants  were  obviously  of  a  paler  green  than  on  the 
rest,  though  not  less  luxuriant ;  a  circumstance  which  I 
thought  worth  noticing,  and  which  I  considered,  though 
erroneously,  (as  appeared  by  the  event,)  to  indicate  a 
want  of  vigour,  which  would  be  felt  in  the  crop.  It  was 
observable^  also,  that  where  salt  was  applied,  whether  by 
itself,  or  in  combination,  the  roots  were  free  from  that 
sca]>biness  which  oftentimes  infects  potatoes,  and  from 
which  none  of  the  other  beds  (and  there  were  in  the  field 
nearly  forty-more  than  wbatmade  part  of  these  experi- 
ments) were  altogether  exempt. 

Two  sets  of  experiments,  and  with  the  same  propor- 
tjcuis  of  manurp^  were  tried  with  turnips  and  buck- wheats 

on 
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m  a.  soil  the  poorest  I  could  meet  with,  which  prdduei^cl 
only  a  dwarf  heath  and  lichen,  and  whiph  I  had  had 
pared  off.  The  povierty  of  this  soil  will  appear  by  the 
foUowiDg  analysis : 

400  grains  gave  of  siliceous  sand   -    •    .    «    .     320 
Of  finely  divided  matter,  which  appeared  as 

brown  mould       -------     .-       68 

Loss  in  water  ----------    -i2f 


■— 
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The  finely  divided  matter  lost  by  incineration  nearly  half 
its  weight,  which  shews -it  contained  a  great  deal  of  ve* 
getable  matter.  The  residuum,  principally  a  mixture  of 
aluminous  and  siliceous  earths,  coloured  red  by  oxyd  of 
iron,  and  containing  very  little  calcareous  matter^  There 
were  no  indications  of  either  gypsum  or  phosphate  of 
lime. 

■  July  6th,  1804,  the  pieces  set  apart  for  each  set  of  ex- 
periments were  respectively  sown  with  turnips  and  buck- 
wheat. 

On  the  26th,  Nos.  1,  2,  4,  5,  G,  f,  19,  20,  21,  22, 
24,  25,.  shewed  little  or  no  fnarks  of  vegetation.  The  re- 
mainder were  merely  in  the  seed-leaf. ' 

On  the  16th  of  August  four  otUy  were  alive,  apd  in 
rough  leaf,  namely. 

No.  1 2.  Salt  and  lime. 

13.  Salt,  lime,  and  sulphuric  acid. 

14.  Salt,  lime,  peat. 

16.  Salt.,  lime,  gypsum,  peat. 

These  four  maintained  a  sickly  existence  till  the  micT- 
dle  of  September;  shortly  after  which  they  all  disap- 
peared.     (N.  B.   The  appearances  of  the  turnips  and 

buck- 
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(         —  • 

/buek-wbeat  were  w  nearljr  uniftn-m,  I  have  not  tlKnigbt 
-it  necessary  to  notice  the  trifling  variations  between 
them.',  which  could  not  have  beeft  done  without  enter- 
ing into  a.  minute  detail,  equally  tedioqs  and  uninte-> 
resting.) 

Though  nothing  decisive  can  probably  be  drawn  front 
these  two  sets  of  experiments  respecting  the  advantages 
or  disadvantages  of  salt  as  a  manure,  oh  ^uch  a  sdil  as  I 
have  described,  because  other  manures  of  acknowledged 
efficacy  shared  the  same  fate  with  the  salt,  yet  this^^* 
ference,  however,  may  be  drawn  from  theni,  ^and  that 
not  an  unimportant  one,)  namely,  that  a  due  texture  and 
consistence  in  the  soil  as  is  necessary  to  the  existence  and 
health  of  vegetables,  as  the  pabulum  they  are  sustained 
by ;  and  this  appears  evidently  by  the  superiority  {such 
as  it  was)  of  those  plants  where  the  manure  contributed 
in  any  degree  to  improve  that  texture  and  consistence^ 

Adjoining  to  the  place  where  these  experiments  wer« 
tried  is  a  field,  which  fully  confirms  this  observation. 
Withiri  these  few  years,  a  great  part  of  it  was  in  a  state 
of  uncultivated  nature,  equally  barren  as  the  spot  I  have 
been  speaking  of;  it  is,  however,  now  brought  into  cuU 
tivaiion,  and  into  a  decjent  state  of  fertility,  chiefly  from 
its  texture  Jiaving  been  improved  by  a  thick  coating  of 
marly  clay. 

In  trying  the  effects  of  salt,  when  mixed  with  the  food 
of  animals,  I  have  made  no  experiments  on  sheep^  as  I 
did  not  appi^hend  that  a  few  limited  experiments  would 
either  throw  new  light  upon  a  sdbject  which  has'  already 
been  sufficiently  discussed,  as  applied  to  those  animals, 
or  furnish  the  public  with  facts  of  which  it  is  not  already 
•  in  possession.  My  experiments  have,  therefore,  been 
confined  to  hoffs  and  cows. 
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Oft  July'  dSd,  1804)  three  bogs  of  the  same  litter,  iboiyt 
^ight  months  old,  were  put  up  to  fatteo,  Ththr  respec^. 
ISt^  weights  were  as  follows : 

No.  1.  44  lbs, 
2.  47  lbs. 
i.  40  lbs. 

From  the  23d  of  July  till  the  7th  of  August,  they  were 
fed  with  barley-meal,  mixed  up  with  water  j  during^ 
which  time  they  consumed  three  bushels  and  a  half  of 
barley,  and  gained  in  weight  as  follows: 

No.,  1,  12  lbs. 

;      2.  10  lbs. 

3. ,  6lbs<. 

From  the  3d  of  August'  to  the  2 1st,  tbey  bad  sslt 
mixed  with  their  food,  of  which  they  consamed  one  quar- 
ter of  a  pouTwi  j56rday.  Tlie  food  consuaied  was  four 
bushels;  they  had  gained  upon  the  IsiSt  wdgbing  as 
ttRderc 

No.  1.  18  lbs, 
2.  22  lbs. 
8.  14lbs« 

From  the  21st  of  August  to  the  3d  of  September,  the 
iialt  was  discontinued,  in  which  time  they  eat  four  bushels 
and  a. half  of  barley-meal,  and  their  increase  df  weight 
was,  * 

No.  1.  24  lbs. 

2.  21  lbs. 

3.  21  lbs. 

From  the  3d  of  September  to  the  17th,  they  had  salt 
as  before^  and  their  consumption  of  food  was  the  same  as 
/during  the  last  fortnight,  nanokely,  four  busbob  aod  a  half 


of  barley-meal.    Their  |^ain  of  weight  was. 
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No.  1,  SI  Ib's. , 

2.  19  lbs. 

3,  19  Ib^.    They  were  theri  slaughtered. 

It  did  not  appear  tliat  the  salt  had  any  operation  either 
in  promoting  thirst  or  stimulating  their  appetij;es,  the 
consumption  of  food  being  nearly  the  same  whether  salted 
or  not,  neither  does  it  appear  that  the  salt  had  any  in- 
fluence on  their  fattening  ;  perhaps  the  quantity  allowed 
them  was  too  little  ;  and  yet  t  should  think  not,  as  ther^ 
waS/ enough  to  make  their  whole  mass  of  food  sufficiently 
savory  to  the  human  taste. 

In  trying  this  experiment  it  will  be  observed,  that  I  did 
not  confine  one  parcel  of  hogs  to  salt,  and  another  to 
unsalted  food.  This  mode  of  trying  experiments  is  al« 
way«  uncertain,  as  there  will  be  frequently  particular  ha- 
bits and  tendencies  in  the  individual  animals  which  will 
vary  the  results,  and  prevent  their  being  uniform.  The 
fairest  way,  and  that  which  is  the  least  liable  to  error,  is 
to  compare  each  animal  with  himself,  by  feeding  him  at 
one  period  with  one  kind  of  food,  and  then,  for  an  equal 
period,  with  another.  If  this  principle  which  I  have  pro-:^ 
ceeded  upon  be  right,  there  is  nothing  in  these  experi* 
ments  to  encourage  the  practice  of  administering  salt  to 
hogs  with  a  view  at  least  to  increase  their  tendency  to 
fatten  ^  |iow  far  it*may  contribute  to  keep  them  in  health 
is  a  dttferent  question,  and  on  which  years  of  experience 
may  probably  be  necessary  to  decide.  Now  I  am  upoa 
this  subject,  I  shall  mention  (tJjough  totally  foreign  from 
fSe  object  of  this  essay),  that  most  internal  disorders  which 
hoo'§  are  liable  to,  all  of  which  may  be  supposed  to  be 
more  cm:  less  accompanied  with  fever,  I  find  no  remedy  so 
efficacious  as  antimony.  This  mineral  is  said  to  have 
«4)taLned  its  name  from  the  head  of  a  religious  house, 
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who  had  administered  it  with  success  to  his  hogs,  giving 
it  in  such  quantities  to  the  monks  of  his  order,  as  to 
poison  them.  A  circumstance  which  probably  brought 
it  at  the  time  into  disrepute  as  a  i^edicioe,  as  well  for 
the  real  as  the  metaphorical  hogs.  The  anecdote,  howT 
ever,  whether  true  or  false,  induce4  me  some  years  ago 
-  to  try'  it  upori  hogs ;  arid  I  c^n  safely  aver  that,  whe^ 
taken  in  time,  there  are  few  internal  diseases  which  hog^s 
fre  subject  tp  that  will  pot  yield  to  antimony  in  some 
form  or  other.  Th^t*  forip  which  I  prefer  is  ^metic  tar- 
tar, as  lying  in  small  compass.  I  give  it  in  doses  from 
jive  to  forty  or  fifty  grains,  according  tq  t;he  age  and 
strength  of  my  patient,  and  I  bejieve  still  larger  doses 
might  be  given  with  equal  safet}'-,  as  I  do  riot  recollect  ^ 
single  instance  in  which  the  animal  spemed  to  suffer  from 
feeing  over-dosed. 

To  persons  who  have  not  tried  the  effects  of  antimonj^ 
pn  the  brute  creation,  the  (juantity  I  give  naay  seem  to 
be  strangely  disproportionate  to  the  bplk  of  the  hog, 
pompared  with  tl^at  of  a  rnan  ;  but  the  experi<*nce  of 
many  years  has  convinced  me  that  there  is  no  analogy 
(I  mean  as  far  as  quantity  is  concerned)  iq  the  ef&cts  of 
'antimony  pn  the  human  constiti^tion,  and  ox\  the  ponstif 
tution  of  inferior  animals. 

On  the  9th  9f  October,  1804,  my  experiments  on  cows 
pommenced.  On  that  day  two  Welch  heifers,  one  of 
which  had  ccilved  ^bout  five  months,  the  other  three, 
were  ponfined  to  the  house,  and  fed  with  hay  fur  the 
space  of  pne  fortnight.  The  hay  they  cpni^umed  during 
that  tinie  was  four  hundred  weight  pineteeq  pounds,  an(} 
the  milk  ^hey  p?*od,uced  was  thirty-six  gallons  three 
quarts.  They  had  then,  ^fpr  the  next  fortnight,  salt 
piixed  with  their  hay^  the  hay  being  first  slightly  mois- 
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tened  with  water,  and  the  salt  sprinkled  over  it ;  in 
which  time  they  consumed  four  hundred  weight  forty- 
two  pounds  of  hay,  and  seven  pounds  of  salt.  The  milk 
produced  was  thirty- seven  gallons.  For  the  next  fort- 
night, namely,  from  the  sixth  to  the  twentieth  of  No-' 
vember,  the  sah  was  omitted,  and  their  food  was  four 
hundred .  weight  and  one  quarter  of  hay,  and  two  hun- 
dred weight  and  a  half  of  cabbages.  The  produce  of 
milk  in  that  space  of  time  was  Hfty-four  gallons  three? 
quarts.  From  the  twentieth  of  November  their  food  was 
the  same  as  before,  with  the  addition  of  half  a  pound  of 
salt  per  day.  The  produce  of  milk  was  fifty -seven  gal- 
Jons  one  quart. 

It  will  be  recollected,  that  salt  seemed  to  have  no  ten- 
dency to  promote  thirst,  or  to  increase  appetite  in  the 
hogs  ;  yet  on  the  cows  its  effects  in  one  respect  were  very 
perceptible,  for  during  the  period  they  had  salt  they 
drank  three  gallons  a  day  each  more  than  at  other 
limes. 

Salt  may  possibly  promote  digestion  (notwithstandingf 
its  antiseptic  quality)  by  'stimulating  the  salival  glands, 
and  the  glands  yielding  the  gastric  juice,  and"  by  in- 
ducing an  increased  dischairge  of  their  respective  fkiids, 
so  necessary  to  the  solubility  of  the  different  substances 
received  into  the  stomach  before  they  can  be  adn^itted 
into  the  lacteals. 

Though  there  may  be  nothing  4n  the  foregoing  experi- 
ments to  lead  us  to  suppose  that  salt  has  any  otherwise  a 
tendency  to  promote  a  disposition  in  animals  to  fatten 
than  as  it  may  contribute  to  their  heahh,  by  aidiing  their 
<]igestion  ;  yet  it  is  probable  that,  when  administeved  to 
animals  yielding  milk,  it  may  contribute  in  some  small 
degree  (o  increase  that  secretioi^ ;  and  this.it  may  do  by 
^  ,  promotinjr 
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promoting  thirsty  which  induces  the  animal  to  drink  co« 
piously^  in  consequence  of  which,  the  secretion  of  milk, 
^  well  as  all  other  secretions  of  the  fluids,  may  be  aug«- 
mented.  Perhaps  also,  it  may  have  a  stimulating  influ- 
ence on  the  lacteals  themselves. 

And  yet,  after  all,  admitting  these  experiments  to 
prove  that  salt  increases  in  some  small  degree  ^he  pro- 
duction of  milk,  when  that  increased  quantity  is  balanced 
against  the  price  of  the  salt,  the  dairy-man  will  find  him- 
self no  gainer. 

Though  there  does  not  seem  any  thing  in  these  expe- 
riments, either  with  hogs  or  cows,  ^  to  encourage  the 
practice  of  giving  salt  to  anim£ils  with  a  view  to  increase 
their  disposition  to  fatten,  yet  k  Would  be  temerity  to  af- 
firm that.it  is  entirely  useless.  From  the  avidity  with 
which  most,  if  not  all  kinds  of  graminivorous  aniolaU, 
whether  in  a  state  of  domestication  or  otherwise,  are 
known  to  eat  salt,  whenever  it  comes  in  their  way,  it  is 
reasonable  to  conclude  that  the  propensity  has  not  been 
implanted  in  them  in  vain.  But  from  whatever  cause 
its  salutary  effects  may  be  supposed  to  proceed,  wbethef 
(as  was  hinted  at  before)  from  its  promoting  digestion, 
and  an  increased  secretion  of  fluids,  or  from  any  other 
action  it  may  have,  on  the  animal  ceconomy,  it  must  be 
left  to  an  experimenter,  more  successful  than  .1  have 
been,  to  ascertain. 


DescripP^ 


(  If^  ) 

Description  of  a  Machine  h/  which  all  the  Thread-work  in 
Shoe-making  may  he  done  ia^  a  standing  Posture,  In- 
vented hy  Mr,  Thomas  Holden,  of  Fettleworth/near 
Petworthy  in  Sussex, 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

j1  BeunUf  of  Fifteen  Guineas  was  voted  by  the  Society  to 

Mr,  HoiJyEV  for  this  Invention. 

X*  ROM  the  sitting  posture  used  in  my  employment,  as 
a  shoemaker,  I  suffered  so  much  in  my  health,  and  fronv 
the  piles,  that  I  thought  I  must  either  give  up  my  busi- 
ness or  lose  my  life.  In  this  difficulty  I  invented  this 
machine,  got  it  made,  and  went  to  work  with  it.  I  found 
it  answer  to  my  satisfaction,,  and  its  use  followed  by  a 
restoration  of  my  health.  I  believe  I  have  made  eighteen 
hundred  or  two-thousand  pair  of  shoes  with  it,  and  still 
work  on.  I  recommend  it  as  the  quickest  way  of  closing 
all  the  thread-work. 

My  machine  is  fixed  to  the  floor,  a  little  to  the  left  of 
the  seat,  but  within  reach  of  the  band ;  the  work  is  h^ld 
on  with  a  stirrup,  and  suits  to  the  place. 


Certificates  from  John  Sunimersell^  cordwainer,  and 
overseer  of  the  parish  ;  Ricliard  Hawkins,  John  Tilly, 
and  George  Hawkins,  Thomas  Tilly,  and  Edward  Haw- 
kins, cordwainers,  coniirnied  the  above  statement^  as 
well  as  the  folloMing  letter  from  Mr.  Peter  Martin,  Sur-v 
geon,  at  T,ulborougIi. 

^^  I  am  sincerely  of  opinion,  that  Thomas  Holden*s  in- 
Tcntion  is  a  desirable  acquisition  to  men  of  that  profes-* 

sion^ 
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sion,  especially  to  those  who  may  be  diseased  inter nally, 
or  who  may  suffer  from  stomach  weakness  and  indiges- 
tion. These  diseases  may  be  aggravated^'  if  not  occa- 
sioned ^  by  their  working  in  a  bent  posture. 

The  inventor,  about  twenty  years  ago,  often  ap{)lied 
to  me  for  relief  from  a  trjun  of  bowel  complaints,  and 
frequently  had  occasion  to  take  the  inedicines'^  umi|Jly 
employed  for  the  relief  of  dyspepsia. 

I  repeatedly  informed  him,  that  his  employment  was 

the  cause  of  his  disorder,  and  desired  him  to  relinquish  it, 

or  invent  some  method  to  do  his  work  standing.     This 

.  hint,  and  his  corporeal  sufferings,  prompted  him  to  tbe 

invention.     That  it  answers  the  purpose,  I  have  reason    . 

to  believe,  as  he  and  others  us6  it.     He  is  now  free  of  . 

»  •  .t . 

complaints,  and  so  improved  in  his  corpulence  and  coun*  ' 
tenance,  that  he  is  not  like  tbe  same  man,  and  for  yean 
bas  had  no  occasion  for  medicine.^'  ^ 

Reference  to  Plate  X. 

A,  the  bed  for  the  closing-block,  and  to  lay  th#  shoe 
in,  whilst  sewing. 

B,  the  closing-block. 

C,  a  loose  bed  to  lay  the  shoe  in  whilst  stitching ;  the 
lower  part  of  which  is  here  exhibited  reversed,  to  show 
how  it  is  placed  in  the  other  bed  A. 

D,  the  hollow  or  upper  part  of  thb  loose  bed  C,  ia 
,  •  which  the  shoe  is  laid  whilst  stitching. 

E,  a  table  on  which  the  tools  wanted  are  to  be  laid^ 

F,  an  iron  semi-circle,  fixed  to  each  end  of  the  bed  A, 

to  allow  the  bed  to  be  raised  or  depressed.    This  half  cir-    i 
cle  moves  in  the  block  G.  'n 

H,  another  iron  semi-circle,  with  notches,  which  catch 
upon  a  tooth  in  the  centre  of  the  block,  to  hold  the  bed 

in 
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in  any  angle  required;  Thi^  semi-circle  moves  sidewjsa 
<m  two  hooks  in  staples  at  each  pnd  of  the  beet. 

I,  the  tail  or  stem  of  the  bed  A,  moving  in  a  cylinclrl- 

eal  holfe  in  the  pillar,  enabling  the  bed  to  be  turned  iri 

.   any  required  direction,  and  which,  with  the  movement  F, 

(enables  the  operator  to  place  the  shoe  in  any  posiiion 

'  necessary. 

K^  the  pillar,  formed  like  the  pillar  of  a  claw-iable, 
excepting  the  two  side  legs  being  in  a  direct  line,  and 
the  other  leg  at  a  right-angle  with  them,  , 

L,  the  semi-circle  H,  shewn  separately,  to  explain 
how  it  is  connected  with  the  staples,  and  how  the  notches 
are  formed.  .         ^  ' 

M,  the  tail  or  stem  of  the  bed  A,  arid  the  lower  part 
of  the  bed  N,  shewn  separately,  t6  explain  how  the  up- 
per part  of  the  bed  is  raised  or  depressed  occasionally  I 

*        '  . 

jI  Comparison  of  iJie  Power  of  the  cpmmon  Mill  Water* 

wheel  with  that  of  the  Engine  constnioted  for  the  same 

»     Purpose  by  M.  Francini,  in  166H  ;  shewiiig  the  great 

Superiority  of  the  tatter.     Communicated  by  Mn  J.  W. 

boswELL^  in  a  Letter  to  the  Editors. 


A 


With  an  Engraving. 
Gentlemen^ 


S  every  thihg  relative  to  t!ie  >impr6vferneiit  of  mills 
must  be  of  particular  importance  to  this* country,  I  hop^ 
the  following  coriiparison  of  M.  Francini's. method  of 
tnaking  a  fall  of  water  act  on  them,  with'thrtt  in  co'mtnda 
tise,  will  be  acceptable  to  year  readers.  I  haLve  bad  the 
outlines  of  it  lying  by  me'  for  sofoe  titue,  but  other  bii* 
yiness  bsis  prevented  my  before  complcatirtg  it. 

Vol. Vlji— Se<56n0 Serib*.  ^^  ,  ^M 


,    • 
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One  of  the  most  ancient  modes  of  raising  watef  is  by  t 
chain  of  vessels  passing  round  a  wheel,  which,  when  put 
in  motion,  causes  them  to  ascend  in  succession,  and  dis^ 
charge  at  its  summit  the  water  which  they  took  up  at  the 
bottom.  It  seems  a  very  obvious  idea,  thit,  by  the  r&* 
verse  of  the  operation  of  this  engine,  a  fall  of  water 
might  be  made  to  turn  round  a  wheel,  and  thus  give  mo- 
tion to  mill-machinery ;  and  it  is  probable  chat  this  might 
have  been  done  at  a  very  early  period,  and  that  account* 
of  its,  use  may  be  found  much  more  ancient  than  the 
most  remote,  with  which  I  am  acquainted,  whieh  is  that 
giveix  in  the  works  of  Dr.  Desaguliers,  of  an  engine 
erected  on  this  principle  by  M,  Francini,  in  the  G^rdeil 
of  the  Library  of  the  King  of  France,  in  the  year  1665  ; 
in  w  hich  a  fall  of  water  turned  round  a  wheel  by  a  chain 
of  buckets ;  which  wheel  drew  up  water  from  a  greater 
depth  by  a  second  chain  of  buckets^  of  smaller  dimen*' 
sions ;  so  that  in  this  engine  both  applications  of  the 
chain  of  buckets  and  wheel  were  used. 

The  following  comparison  of  the  eiffects  of  this  method 
of  making  a  faJl  of  water  turn  a  wheel,  u^ed  by  Mi  Fran- 
cini^ with  that  in  common  use,  will  shew  the  great  su- 
periority of  M.^  Francini's  method  m  point  of  power* 

Fig.  4  (Plate  XL)  represents  the  same  wheel  AB 
CD  turned  by  both  methods,  to  facilitate  the  com- 
parison. ABC  represents  the  buckets  of  a  coipmoQ 
mill-wheel,  supposed  to  have  the  water  admitted  on  its 
upper  part.  E  and  F  represer^  small  drum  wheels,  round 
which  a  chain  of  buckets  pass  after  going  round  the 
wheel  A  B  C  D,  and  fall  perpendicularly  from  E  to  F. 
The  water  is  supposed  to  be  admitted  to  them  at.thfr 
same  level  as  that  which  turns  the  mill-wheel. 

Take  for  granted,  that  in  each  method  the  buckets 
are  close  together  in  succession,  so  that  all  the  watef 

possibte 
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jiosftible  to  be  used  Id  each  was  admitted,  and  that  they 
are  also  all  of  th^  same  size ;  and  then  suppose  the 
water-wljeel  divided  by  a. horizontal  line  passing  thro,ugh 
its  centre,  and  that  the  buckets,  are  so  contrived  that  all 
the  upper  quarter,  from  B  to  A,  will  continue  full  of  wa- 
ter :  then  tl>e  force  with  which  the  water  in  this  division 
of  the  buckets  will  tend  to  turn  the  wbeel  will  be  equal  to 
that  of  a  column  of  water,  of  the  length  from  A  to  B, 
and  the  same  base  as  the  bottom  of  one  of  the  buckets^ 
applied  at  that  part  of  the  horizontal  radius,  where  a  per^ 
pendicular  line  let  fall  from  the  centre  of  gravity  of  that 
division  of  the  buckets  would  touch,  which  would  be  very 
nearly  in  the  middle  part  between  B  and  the  centre  ;  or, 
what  is  the  same  thing,  the  above  would  be  equal  to.  a 
column  of  water  of  the  same  base  before  mentioned,  and 
half  the  length  from  B  to  A,  applied  at  B.  For,  from  the 
position  of  this  division  of  the  buckets  on  the  wheel,  the 
water  in  each  would  have  less  power  to  give  motion  to 
the  wheel  in  proportion's  it  was  nearer  to  A,  and  there* 
fore  the  force  of  the  whole  to  turn  the  wheel  may  be  es- 
mated  as  that  of  a  triangular  prism  of  water  applied  at  B, 
of  the  height  from  A  to  B,  whose  base  was  equal  to  that 
of  one  of  the  buckets ;  which  prism  can  be  proved  to 
be  equal  to  the  square  column  last  mentioned,  of  the 
same  base  with  it,  and  half  the  height ;  or,  which  comes 
to  the  same  thing,  the  whole  cirx:ular  segment  of  buckets 
full  of  water,  from  A  to  B,  will  tend  to  turn  round  the 
wheel  with  a  force  equal  to  its  whole  weight  appended  to 
that  part  of  the  horizontal  radius  over  which  its  cenfre 
of  gravity  lies  ;  but  as  this  segment  stretches  from  over 
the  centre,  where  its  weight  will  have  no  eifect  in  turn- 
ing the  wheel,  to  the  point  B,  where  the  weight  wrill 
bav6  the  greatest  power,  at  a  rough  estimate  its  centre 

Dd  2  of 
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of  grarity  would  lie  very  nearly  over  the  middle  of  thq 

tatdius  before  mentioned. 

The  lower  division  of  buckets  from  B  to  C  would  lose 
water  after  passing  B  more  and  more  as  they  approached 
C,  till  at  that  point  they  would  each  in  turn  be  empty  ; 
b/ence  the  whole  weight  of  this  water  might  be  estimated 
as  that  of  a  similar  triangular  prism  or  wedge  to  that  be- 
fore  mentioned,  appended  at  B,  or, to  a  square  column 
of  the  same  base,  and  half  the  height. 

These  dimensions  are  somewhat  over  the  real  estimate, 
for  the  buckets  would  be  totally  empty  before  they  caiqe 
to  C  ;  and,  besides,  the  diminished  quantity  of  %vater  in 
each  would  operate  with  still  less  force  as  it  approached  . 
nearer  to  C,  on  account  of  its  being  at  a  Jess  distance 
from  the  perpendicular,  of  the  centre  ;  therefore  it  is  evi- 
dent that  this  estimate  of  the  force  with  which  the  water 
acts  to  turn  the  mill-wheel  i^  rather  in  excess  than  other- 
wise. 
.  From  what  has  been  premised  of  the  two  segments 
from  A  to  B,  and  from  B  to  C,  the  operation  of  the  wa* 
ter,  in  the  v/hole  space  from- A  to  C,  to  turn  the  wheel, 
will  be  equal  to  the  weight  of  a  column  of  water  append- 
ed at  B,  of  the  dimensions  of  the  two  equivalents  before 
mentioned  united,  which  would  be  that  of  a  square  co- 
lumn  of  the  length  from  A  to  B,  and  of  the  same  base 
before  mentioned. 

Now,  on  the  other  side,  it  is  evident,  that  the  pressure 
of  water  in  M-  Francini's  method  would  be  equal  to  that 
of  a  square  column  of  water,  of  the  length  of  the  dia- 
meter A  C,  and  of  the  same  bas^  before  mentioned,  ap- 
pended at  B.  For  tlve  column  of  water  in  the  buckets 
from  E  to  F  losing  nothing  by  leakage,  the  weight  of  the 
whole,being  applied  exactly  at  right  angles  to  the  wheel ia 
•  .  the 
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the  most  favourable  position  for  effect,  it  is  plain,  from 
mere  inspection  of  the  figure,  that  the  power  woi|Id  be 
as  stated. 

There  should  be  some  little  diminution  of  this  esti^ 
niate,  for  loss  of  effect  on  that  payt  of  the  chain  of  buckets 
which  passed  round  the  lower  quarter  of  the  drum^wheel 
F,  as  this  could  not  be  depressed  much  without  causing 
the  buckets  to  move  under  water ;  but  it  is  plain  this  loss 
might  be  diminished  at  pleasure,  by  reducing  the  size  of 
the  lower  drum-wheel.  And  besides,  unless  the  buckets 
moved  with  great  rapidity,  their  passing  through  water 
would  not  much  impede  their  motion  ;  and  therefore  F 
might  be  sunk  so  low,  that  upthing  would  be  lo^t  of  the 
length  of  the  column  E  F  on  this  account. 

Stating  therefore  the  operation  of  M.  Francini's  me- 
thod to  be  as  a  column  of  water  of  the  hejght  of  the  dia- 
meter A  C  of  the  wheel  (that  of  the  given  fa}I  of  water), 
and  the  effect  of  the  water  oq  the  common  mill-wheel  to 
be  as  a  column  water  of  the  length  of  the  segment  A  B, . 
and  of  the  same*  base  as  the  other  column,  it  is  plain  that 
Francini's  is  to  the  common  method  nearly  as  the  dia-- 
meter  of  a  circle  is  to  one-foqrth  the  circuniference,  or 
as  fourteen  to  eleven,  in  poiqt  of  power,  at  any  one 
time*  There  is,  however,  another  circun^stance  to  be 
still  considered  in  the  comparison^  which  will  add  some- 
thing considerable  in  favour  of  M.  Francini's  methqd ; 
which  is,  the  proportional  quantity  of  water  required  to 
produce  the  foregoing  effect  in  each  method. 

In  Francini's  method  the  quantity  required  will  be 
equal  to  the  power  produced,  or  to  the  column  from  E  to 
F/  or  as  the  diameter  AC.  In  the  common  method  (he 
quantity  required  will  be  double  the  weight  of  the  power 
produced,  or  equal  to  half  the  circle  of  buckets  full ; 
therefore  the  quantity  required  for  M.  Francini's  will'  be 

to 
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to  that  required  for  th^  common  wateri^wheel,  to  produce 
the  .proportional. effect  in  each  before  mentioned,  as  the 
diameter  of  a  cirgle  to  half  its  circumference^  or  as  sevei^ 
to  eleven, 

Therefore,  considering  %bth  those  circumstances  toge- 
ther, M.  Francini's  method  with  four*eleTenths  less  water 
^ijl  produce  three>fourteentbs  more  efiect  than  the  cjodj- 
mon  water-wheel ;  the  fall  of  the  water;  the  size  and- 
prosimity  of  the  buckets,  being -the  same  for  both  i^e^ 
tbods:  which  will  be  on  the  whole  more  than  one^idf^ 
or  about  sixytilerenths,  in  farour  of  M.  Francini's  me- 
thod; or,  in  other  words,  with  the  same  consumption  of 
water  it  will  perform  more  than  one  half  more  work  tfaaa 
the  common  water-wheel. 

The  chain  of  buckets  circulating  round  a  wheel  seems 
to  be  a  favourite  engine  with  patentees  :  two  patents 
have  been  taken  out  for  the  very  ancient  appli^*atioa  of  it 
to  raise  water ;  and  lately  another  patent  has  beeb  ob- 
tained for  the  other  application  of  it,  which  is  tlie  subject 
of  this  paper,  in  conjunction  with\th|tt  which  was  the 
object  of  the  other  patents. 

It  is  however  not  my  intention  here  to  settle  patent 
rights,  but  merely  to  state  that  this  very  ancient  cdlntri- 
vance,  put  in  practice  about  13C  years  s^o  by  M.  Fxan- 
cinr,  is  a  very  valuable  mode  of  giving  motion  to  ^ater- 
mills,  and  that  it  highly  deserves  to  be  fairly  tried;by 
any  oiie  who  possesses  a  water-mill  with  a  limited.  supplj> 
whose  power  he  wishes  to  increase.  • 

I  ^m,  Gentlemen,  yours^^  &c. 

>  J.  W,  BOSWEII'. 


Obsemii^^ 
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Ohseroatums  on  a^soiufeh/  pure  Ntcfcel,  prffving  that  it  is  4 
noble  Met  (fly  $nd  describing  its  preparation  and  pecidiat 
t^ropertiesi    By  Dr*  J.  B^  Hichter. 

Ffotxi  the  Neu^i^  Jouri?al  tiER  CnEMti. 

r.  W  E  CaiT  never  be  suret'  thrfC  (kt  i^phate  df  nicket 
tad  amm6niae^,  or  the  triplef  salt  whieh  resnilts  from  the 
tombination  of  nickd,  ammoniae,  and  sulphuric  aeid,  is 
entirely  free  from  cobalt,  even  after  it  has  been  sever^ 
times  crystaHized,  though  by  that  operation  the  cobalt  is 
feduced  to  a  quantity  extremely  smalL  But  when  alt 
traces  of  cobalt  have  disappeared,  the  copper  opposes  a 
new  obstacle  to  the  preparation  of  absohate  pure  nickel. 
I  have  elsewhere  observed,  that  cobalt  may  be  deprived 
of  all  its  copper  by  subjecting  it  to  sublimation  with  mu- 
riate of  ammoniac ;  but  at  that  time  I  had  not  obtained 
regulu^  of  nickel  in  a  state  of  absolute  purity,  as  is  de- 
monstrated in  the  following  experiments.  In  tlie  abso- 
lute purification,  you  invariably  observe  that  more  or 
less  copper  is  separated  from  it ;  wheiKje  it  may  be  con- 
cluded, that  the  sublimation  with  nmriate  of  ammoniac 
has  riot  expelled  all  the  copper  of  the  cobalt  contained  by 
the  nickel,  though  the  volatilized  muriate  of  ammoniac 
exhibits  no  traces  of  copper.  This  triple  salt  likewise 
contains  some  arsenic ;  it  is  possible  that  there  may  also 
be  some  ir(»i,  especially  if  the  operator  has  been  desir- 
ous of  economising  -the  nitre  mixed  with  the  sulphuric 
acid  to  dissolve  the  oris  of  cobak  which  contains  the 
nickel  when  exposed  to  the  fire. 

II.  All  my  endeavours  completely  to  purify  this  metal 
by  humid  means  proved  ineffectual.  In  this  manner  I 
dacomp6sed  with  carbonate  of  potash  the  triple  salt  whidb 

was 
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was  freed  from  iron,  and  contained  opiy  an  impercepti'^ 
ble  quantity  erf  cobalt,  dnd  that  I  might  save  the  oxyd  oi 
nickel,  I  did  not  put  an  excess  of  carbonate  of  potash. 
The  precipitate  had  during  the  wh©le  time  a  greenish- 
blue  cdlour ;  I  washed^  dried,  and  exposed  it  to  the  ac* 
tion  of  the  iire;  During  the  latter  operation  it  changed 
colour,  because  it  lost  its  carbonic  acid ;  from  green  it 
turned  to  a  blackish-grcy,  still  however  retaining  a 
greenish  cast.  That  I  might  not  lose  any  of  the  metal  in 
the  water  in  <vhich  it  had  been  levigated,  which  was  of  a 
green  colour  and  transparent^  I  evaporated  it  to  dryness  : 
I  put  the  greenish  residue  on  the  fire,  and  made  it  boil 
Several  times,  with  water,  td  which  no  cblotur  was  com* 
jnunicated.  The  residue  was  almost  entirely  composed 
of  carbonate  of  nickel,  under  the  form  of  a  green  pow- 
der, which,  on  being  again  exposed  to  the  fire,  did  not 
lose  its  colour; 

•  •  • 

III.  I  mixed  these  two  kinds  of  oxyd  oi.  nickel  each 
with  the  fiftieth  part,  of  its  weight  of  charcoal,  and  ex- 
posed them  for  eighteen  hours  to  the  fire  of  a  porcelain- 
furnace,  in  an  assaying  crucible,  which  was  covered  with 
a  small  quantity  of  porcelain  enamel.  The  products  df 
this  operation  were  somewhat  different;  both  bore  tho 
strokes  of  a  hammer  without  breaking,  but  the  globule 
proceeding  from  the  green  oxyd,  made  by  exposing  to' 
the  fire  the  salt  still  containing  nickel,,  was  whiter  ,aiid 
more  brittle  than  that  resulting  from  the  oxyd  produced 
by  the  precipitation  of  the  triple  salt  with  potash.  Tb& 
latter  was  likewise  distinguished  by  its  colour,  which 
nearly  resembted  that  of  steel,  and  which  was  a  little  in- 
clined to  red.  Both  quickly  dissolve  in  nitric  acid,  and 
are  attracted  by  the  load-stone,  but  the  white  and  brit- 
tle globule  possessed  that  property  in  an  inferior  de- 
gree^ 

IV. 
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IV.  Various  phenomena  wiich  I  had  observed  in  porce- 
lain *,  had  almost  convinced  me  that  nickel  is  a  per&ct 
metal,  whose  oxyd  may  be  reduced  to  any  required  terp- 
perature,  withotit  the  addition  Df  any  combustible  sub-  ' 
stance. 

With  pure  nitric  acid  I  dissolved  all  the  metal  of  nickel 
which  I  had  just'  made,  and  which  amounted  to  several 
ounces,  and  evaporated  this  solution  to  dryness ;  it  dis* 
solved  very  rapidly  and  effervesced  strongly,  though  my 
acid  was  only  of  a  moderate  strength.  The  dry  mass  dis^ 
solved  in  water  with  a  fine  green  coiour ;  but  there  re* 
mained  a  small  residuum  of  a  greenish-white  colour, 
composed  of  iron,  nickel,  and  arsenic  acid* 
-  V.  With  carbonate  bf  potash  I  decoaiposed  this  nitrate 
of  nickel,  which  still  contained  a  considerable  quantity  of 
copper,  as  will  b^  seen  in  the.  seq«el.  I  exposed  to  the  .. 
fire  the  carbonated  metal,  which  was  of  a  brilliant  green, 
but  not  so  green  as  carbonatef  of  copper.  The  colour 
changed  during  this  operation  into  a  very  dark  green, 
with  a  slight  shade  of  grey  and  browh :  when  exposed  to 
a  more  violent  beat,  the  brown  and  grey  cast  became 
stronger,  at  the  same  time  the  matter  collected  into  a 
mass,  and  small  metallic  particles  were  perceived  in  it. 
As  I  was  unable  to  melt  this  substance  in  a  reverberating 
furnace,  I  distributed  it  into  several  cruqibles,  and 
placed  them  in  a  porcelain  furnace,  at  the  spot  where 
the  fire  is  so  violent  that  ev^en  the  most  5oIid  crqcible 
is  destroyed* 

*  The.o&yd  of  jiick^l  comj(nunicated  to  porcelain  a  dark  and  dis- 
agreeable col©nr*?varyin^  between  brown  and  black,  and  in  wlvich  nie- 
talHc  spots  might  here  and  there  be  perceived.    The  samp  wag  the , 
case  with  cobalt  which  contained  nic'kel,  andjthe  blue  was  at  the  saiua 
time  very  dirty. 

VoL.VIL — Sbgokd  Series.  Ee  VI. 
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VI.    The  porcelain   fire,  wliich    is    usually  kept  up 
eighteen  hours,  had  not  acted  in  the  same,  manner  on  all 
the  crucil>les ;  those  which  were  placed  in  th;it  part  of 
the  furnace  where  the  porcelain  bakes  more  slowly  were 
scarcely  changed,  and  the  matter  had  only  collected  into 
a  mass,     Iji  the  other  parts  it  had  beconte  liquid,  but  the 
crucible3  were  likewise  brought  into  a  state  of  fusion. 
Having  broken  them, .  I  found  in  the  melted  mass  pieces 
of  metal  of  different  sizes,  and  of  the  form  of  a  kidney  ; 
the  largest  were  of  the  size  of  the  nut,  and  the  smallest 
did  not  exceed  that  of  a  grain  of  millet:  their;  raetallip 
lustre  was  a  medium  between  silver  a^d  tin.     The  scoria 
was  of  a  greenish-brown,  approaching  tlje  colour  of  tb^ 
amethyst,  and  in  several  places  it  was  of  that  dark  blue 
which  is  generally  perceived  in  melted  oxyd  of  cobalt. 
The  brown  colour  was  owing  to  the  pxyd  of  copper, 
which  was  absolutely  vitrified  j  the  blue  to  tlie  oxyd  of 
cobalt,  and  the  green  to  the  arseniate  of  nickel,  which 
powerfully  apposes  the  reduction,  unless  some  combusti- 
ble substance  be  added.     I  tried  the  metallie  grains  an 
the  anvil,  ,and  observed,  with  much  plea^ure^  that  they 
possessed  a  great  degree  of  ductility^  They  were  strongly 
jLttracted  by  the  Joad^stone, 

Vil,  As  it  was  impossible  for  me  to  separate  all  the 
9q)all  pieces  of  metal  by  the  hammer,  I  reduced  the  re- 
mains of  the  crucibles  to  powder,  and  washed  them,  I 
then  divided  the  metal,  which  I  bad  obtained  by  thss^ 
pper^^tions,  inta  several  small  crucibles,  and  exposed  it 
once  more  to  the  heat  of  a  porcelain  furnace,  in  the 
hope  of  procuring  largeir  masses  to  forge  them  into* bars, 
The  fire  acted  iq  a  manner  as  various  as  in  the  reduc- 
tion j  in  several  of  the  crupibjes  I  had  orte  lar^e  piece  of  ' 
inet.al  whiph  was  completely  melted,  but  in  tho^  .that 
wgrp  plappd  wb^re  the  he^t  W'fts  Jess  inteo^  the  pieces 

only 
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only  adhered  to  each  other,  and  did  not  melt  tili  they 
were  removed  to  another  situation* 

VIH.  As  the  frequeat  repetition  of  the'  preceding  ex* 
periments  had  convinced  me  that  oxyd  of  nickel  may  be 
rediiced  without  the  addition  of  any  combustible  sub- 
stance, I  made  a  trial  with  the  oxyd  of  nickel,  which  had 
hot  been  obtained  from  the  metal  of  the  impure  nickel, 
mentioned  above  (reduced  by  the  assistance  of  a  com- 
bustible body),  but  by  the  decomposition  of  the  triple 
salt,  of  which  I  have  frequently  spoken,  and  of  which  I 
had  Collected  a  considerable  quantity  from  experiments, 
continued  without  intermission  for  a  year  and  a  half.  The 
results  were  likewise  very  different,  severlil  of  the  cruci- 
bles contained  a  single  piece  of  nickel  with  a  scoria, 
whicih  was  completely'  melted,  and  of  a  dkrk  brown  -co-, 
lour,  with  a  shade  of  green  and  the  colour  of  amethyst, 
and  a  few  blue  spots.  The  other  crucible  only  contained 
kidney-shaped  globules  of  nickel,  interspersed  among  the 
scoria,  which  had  melted  only  to  the  consistence  of  paste-; 
and  those  that  had  been  exposed  to  a  less  violent  heat 
contained  a  matter  which  had  merely  formed  itself  into 
-a  mass,  and  shewed  here  arid  there  small  metallic  par- 
ticles. 

TX.  I  again  exposed  thetwo  last  kinds  to  a  porcelain  fire  5 
"the  result  wastbe  same  as  in  the  preceding  experiments. 
I  had  some  crucibles  with  the  nickel  in  a  single  piece, 
•and  separated  from  the  scoria,  arid  others,  in  wliich  there 
were  globules  of  nickel  in  the  scoria.  With  tbe  latter! 
repeated  the  operation  till  I  saw,  by  the  perfect  liquefac-* 
tion,  that  there  was  no  more  metal  in  the  scoria.  And, 
^lastly, 'I 'bad  in  some  crucibles  a  scoria  which  had  been 
-so  liquid  as  to  make  a  hole  in  their  bottoms,  and  the  me- 
ntal of  the  nickel  had  run  into  the  cavities  of  the  sup^ 
•port.     The  largest  piece  of  nickel  produced   by  melt* 
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ing  several  small  dnesy  weighed  only  an  ounce  and  a  ba^. 
It  was  melted  in  a  place  where  the  6re  had  destroyed  all 
the  other  crucibles,  and  it  was  fortunate  for  me  that  this 
was  very  strong  at  tlie  bottom,  for  I  remarked  in  it  a 
commencement  of  liquefaction  which  had  nearly  pene- 
trated through  it. 

X.  To  spare  the.  necessity  of  melting  the  same  matter, 
so  often,  I  added  to  my  oxyd  of  nickel  an  equal  part  of 
porcelain  enamel,  but  my  success  by  this  process  was  still 
less  complete  ;  for  a  considerable  quantity  of  the  nickel 
formed  with  the  enamel  a  mass  of  a  very  dark  brown  co- 
lour, with-  a  greenish  cast,  which  had  been  liquid,  and 
notwithstanding  this  the  separation  of  the  detached  pieces 
of  nickel  had  not  been  prevented.  This  experiment  was 
more  successful  when  I  only  covered  the  oxyd  of  nickel, 
which  was  to  be  reduced  by  itself,  with  a  small  quantity 
of  enamel ,  after  it  was  put  into  the  crucible.  Tlies  best 
method  is  invariably  to  expose  to  the  fire,  without  any 
addition,  the  oxyd  of  nickel  which  has  been  purified  by 
the  humid  way  as  much  as  possible. 

I  at  length  obtained  several  ounces  of  metal^  which  I 
consider  as  absolutely  pure  nickel,  but  not  without  a  great 
expense  of  time,  patience,  and  money.  I  am  ther^ore 
enabled  at  present  to  describe  in  part  its  peculiar  proper- 
ties, of  which  I  hope  to  furnish  a  better  account  at  some 
future  time. 

XI.  I  shall  begin  with  the  preliminary  descriptt^Q  of 
the  character  of  nickel  absolutely  pure. 

A,  The  colour  of*  this  metal  is  between  that  of  silver 
and  pure  tin. 

.  B.  It  is  not  liable  to  be  .changed  by  the  operation  of 
the  air  and  the  humidity  of  the  atmosphere ;  that  \Sy  it  is 
aot  subject  to  rust 
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C.  It  is  .perfectly  ductile.     When  ignited  it  maybe, 
formed  into  bars,  and  when  cold  it  may  be  beaten  into 
very  thin  sheets  on  the  anvjl.     By  tiii^  property  nickel  is 
excluded  from  the  class  of  semi-metals,  and  entitled  to  a 
place  among  the  perfect  ones. 

D.  Its  specific  weight,  or  its  density,  is  considerable* 
The  weight  of  melted  nickel  is  8>27d,  and  that  of  forged 
nickel  is  8,666. 

E.  The  tenacity  of  this  metal  likewise  appears  to  be 
considerable^  and  hence  I  conclude  that  it  possesses  a 
•high  degree  of  ductility.     I  tried  to   beat  cold,  on  the 
anvil,  a  piece  of  meltoij  nickel,  weighing  fire  drams.  To 
prevent  its  tracking,    I  ignited  it,    and  Ie&  it  to  cool 
slowly.     As  the  piece,  of  melted  nickel  had  deep  cavities, 
which  i  did  not  wish  to  level  in  beating,  that  I  might  not 
mix  the  iron  of  the  anvil  with  the  surface  of  the  nickel ; 
and  as  I  kept  the  latter  during  the  operation  between 
paper,  the  holes  naturally  became  larger  in  proportion 
as  the  nickel  grew  thinner^    After  the  sheet  had  been  se-^ 
veral  times  folded,  and  again  beaten  out,  it  had,  without 
reckoning  the  holes,  a  surface  of  nearly  thirteen  square 
inches.     By  comparing  the  extent  of  the  sheet  (which 
was  fixed  by  means  of  its  weight)  with  its  surface,  it  will 
be  seen  that  nickel  may  be  formed  into  sheets  not  on^. 
^enth  of  an  inch  in  thickness..    Hence  I  conclude,  th^t  i(^ 
might  likewise  be  drawn  into  wire  of  no  greater  (Ji^nneteri 
and  it  is  my  intention  to  make  the  experim.^t  th^  6rs^ 
opportunity. 

F.  Ni<;Jiel  is  extremely  difficult  to  he  melted,  at  least 
as  difficult  as  manganese.  On  this  subject  no  accurate 
experirnQnts  can  be  made,  even  by  putting  two  crucibles 
-  into  the  same  fire,  for  I  have  found  ^  difference  in  mak- 
ing .the  trial  with  specimens  of  nickel  or  any  other  me-» 
isA,     Tbi$  result  depends  greatly  on  the  point  to  which 
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the  flame  is  directed,  and  this  point  h  ettretaely  vbl^ 
riabie. 

G.  The  oicyd  of  this  fnetal  may  be  reduced  tt  a  vtty 
elevated  temperature  without  the  addition  of  any  combus* 
tible  body.  It  is  its  property  of  being  so  diflScutt  to  be 
melted^  that  causes  the  difficulty  of  this  reduction,  by 
whidi  it  is  at  the  same  time  purified.  On  igniting  it  but 
little  oxydation  is  perceived  in  this  metal ;  it  only  be- 
<5onies  rather  more  dull  than  gold,  silver,  and  plattna. 
Thus  nickel  belongs  not  only  to  the  perfect,  but  likewise 
to  the  noble  metals. 

H.  Not  only  (Jie  effect  of  the  Ibad-stone  on  nickel  is 
irery  powerful,  and  but  little  inferior  to  that  which  it 
produces  on  iron,  but  the  former  likewise  becomes  mag- 
netic, and  acquires  polarity  on  being  rubbed  with  the 
load-stone,  or,  if  circumstances  are  favom-able,  by  the 
hammer,  or  by  the  file. 

I  once  perceived  polarity  in  a  bar  of  nickel,  which  1 
had  forged  with  a  piece  of  iron,  used  for  charging  » 
load-Btone  ;  for  though  the  bar  was  filed,  it  did  not  ad- 
here to  the  load-stone  so  well  as  those  whose  surfaces 
\rere  unequal,  biit,  on  turning  it  round,  it  adhered 
equally  well,  and  I  then  obsei'ved  that  it  attracted  not 
Only  needles,  but  likewise  thin  plates  6f  nickel,  an  inch 
^nd  a  half  square,  and  that  it  dret^r  therti  from  tlieir  places 
on  a  smooth  table  a\:  some  distance.^ 

It  isaburiouseKpreriment  to  put  a  bar  of  nickel  be- 
tween a  plate  of  that  metal,  laid  upon  a  table,  and  a 
-l<9!^d-stbne  at  a  suitable  distance  above  it.     At  the  ifio- 
'iiie'nt  Ivfaen  any  of  these  three  bodies  is  brought  near  the 
•other,  but  not  so  as  to  touch,  the  plate  rises,  but  imme- 
difately  falk,   when  the  bar  is  removed,  «veti  without 
lo^eting'the  load-:jtojie. 

■      -  t  Niail 
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I.  Nickel  preserves  the  property  of  being  magaetic 
even  when  it  is  allied  with  copper.  It  however  loses  a 
little  of  its  power  when  too  much  mixed,  but  arsenic 
justly  deserves  to  be  called  the  destroyer  of  this  power.  I 
hiave  frequently  had  occasion  to  make  this  observation  : 
if,  for  example,  I  had  carefufly  purified,  by  the  humicji 
way,  the  ojtyd  of  nickel  from  the  iron  *  and  arsenip 
which  it  contained,  the  resiJt,  after  its  reduction  by  the 
aid  of  a  combustible,  was  a  very  ductile  metal^  ^ubjecjt 
to  the  attraction  of  the  load-stone.  But  if  I  had  not 
talcen  sufficient  pains  with  its  purification  by  the  humid 
way,  I  obtained  a  metal  less  ductile,  and  much  less  powr 
erMly  attracted  by  the  load-stone ;  and  this  want  of 
JB^agnetism  could  never  be  supplied  even  by  melting  if 
several  times  in  a  porc;elain- furnace.  It  will  be  perceive^ 
by  the  exp^sriments  of  which  I  shall  presently  t,reat,  that 
copper  (cannot  be  separated  from  nickel  in  the  humid 
way  :  tins  was  the  reason  why  I  had  such  a  great  loss  in 
■the  jmetallic  mass  if  I.  dissolved,  precipitated,  or  reduce^ 
by  itself,  nickel  reduced  by  a  combustible  substance  from 
oxyd  purified  in  that  manner  >  but  at  the  same  time 
1  remarked,  that  I  bad  lost  nothing;  but  strange  sub- 
stances. 

K.  Sulpliuric  and.GQuriatic  acids  have  very  little  action 
on  nickel.  I  employ  the  latter  to  polish  this  metal  when 
it  Iww  lost  kg  beautiful  metallic  lustre  by  thp  fire  or  the 

*  The  hest  meUitul  of  separaiing  tjie  iron  is  lo  evaporate  cjuickly  a 
solution  of  ihe  nickd  which  contains  ircri  with  pure  nii|-ic  acid.  The 
.iron  separates  from  it  in  this  operation  like  an  oxyti  which  does  not 
combine  with  the  soU'ent.  By  this  process  a  small  qnanirty  of  arsenic 
is  likewise  separated,  but  it  is  prcfetahle  to  separate  it  first  by  absohitefj^ 
^cmral  nitrate  .of  lead.  After  pmdrylivg  tlie  solution  from  ihe  cop|)^r 
«iid  arsenic  it  contained;  \)^  ^luc^s^  ;of  Jead  may  be^ci^itated  by  the  ^ 
Mlpbalieof  ^tiisl^.. 
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hammer.  For  this  purpose  I  boil  it  in  the  acid,  which 
nevertheless  dissolves  but  a  very  small  portion  of  it.  The 
most  convenient  means  of  dissolving  it  are  nitro-muriatic 
and  nitric  acids. 

I  have  already  observed  (Article  IV.)  that  nickel,  while 
still  impure,  (especially  if  it  contains  copper,)  dissolves 
quickly  and  with  effervescence  in  nitric  acid.  This  acid 
acts  in  a  diiferent  manner  on  absolutely  pure  nickel,  par- 
ticularly after  it  has  been  beaten. 

1  put  grains  and  plates  of  nickel  in  pure  nitric  acid, 
supposing  that  it  would  attack  them  rapidly  ;  but  the  so- 
lution was  effected  so  slowly,  that  I  was^obliged  to  em- 
ploy the  heal  cf  a  lump  \\nth  alcohol  to  hasten  it.  I  de- 
canted the  liquor  after  it  had  ceased  to  dissolve  the  me- 
tal, and  addeJ  a  f.irther  quantity  of  the  same  acid,  but, 
all  at  once,  the  solution  took  place  with  such,  rapidity, 
and  so  much  effervescence,  that  I  was  obliged  to  remove 
the  porcelain  vase,  containing  the  mixture,  as  speedily 
as  possible  to  the  chimney  of  my  laboratory,  to  give  a 
free  passage  to  the  vapours. 

XII.  Fsliall  now  proceed  to  state  some  other  properties 
of  nickel,'  which  manifest  tticmselves  when  it  has  lost  its 
metallic  state. 

A.  The  solution  of  nickel  in  nitric  acid  is  of  a  beautiful 
green  colour.  When  it  is  deconiposed  with  carbonate 
of  potash  a  precipitate  of  a  bright  apple  green  is  formed. 
This  precipitate  being  washed  and  dried  is  very  light ;  its 
absolute  weight  being  as  2,927  to  1000  parts  of  the  nickel 
employed. 

*B.  When  the  carbonate  of  nickel  is  exposed  to  a  red 
.heat,  its  green  colour  is  changed  to  a  blackish-grey,  with 
scarcely  a. shade  of  green,  and  at  the  same  time  a  con- 
siderable loss -takes  place  in  the  weight.  Oxyd  that  has 
been  so  exposed  weighs  1,28^,  if  the  metal  of  nickel  be 

taken 
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tciken  ^t:  1 000.  If  ydu  contintie  to  incr^aisef  the  heat\  it 
.  approaches  gradually  to'tbe  metallic  state,  arid  the  small 
blaclc  and  greyish  particles  are  attracted  bjr  the  Ipad-^ 
$tone.  This  effect  is  much  more  speedily  produced  if 
the  oxyd  of  nickel  be  wetted  with  a  little  oil  before  it  is 
placed 'on  the  fire. 

.  C.  By  adding  to  a  solution  of  nickel  pure  ammoniac  it^ 
excess,  you  obtain  a  colour  resembling  that  of  ammoni<^ 
acal  copper,  but  it  sametimes  changes  in  less  than  two 
hout^  into  an  amethyst  red  or  a^iolet :  by  the  addition  of 
acid  *this  riolet  is  changed*  into  green ;  but  if  you  add 
ammoniac  that  colour  turns  tb  white,  and  clianges  as  be*  " 
fore;     If  to  a  solution  of  liickel  you  add  a  quantity  oi  so^ 
lution   of  copper,  which  does  not  sensibly  alter  the  tint^ 
the  blue  colour  produced  by  the  addition  of  the  ammo*^ 
niac  is  not  altered  ;  and 'if  you  add  a  small  quantity  .of 
amanoniaoal  copper  to  the  ammoniacal  nickel  when  it  t& 
of  an  amethyst  red,  the.  hitter  colour  instantly  disappears«r - 
*  Henoe  it  follows,  th^t  a  nitric  solution  of !  nickel,  to^ 
which  ammoniac  has  been  added,  is  not  pure  .when  it  re« 
mains  white:  and  as  no  scJution  of  ammoniacal  nickels 
has  hitherto  been  produced  of  an  amethyst  red^  it  is  cer-*' 
tain  that  the  nickel  which  has  been  combined  with  am«« 
moQiac  has  always  contained  some  copper*.  -  <  : 

*  It  is  almosta  jearjind  a  half  since  I  remarkQi)  ihis  change  of co«, 
lour.  Of) ,  exposing  to  the  fite  a  mixture  of  ammoniac  with  oxyd  of 
nickel  containing  oobalt  of  copper^  and  frequently  repeating  this  ope- 
ration in  the  hope  of  separating  the  copper  from  the  nickel,  from  which 
I  afterwards  separated  the  cobalt.  The  triple  salt  of  ammoniac,  nickels 
and,  sulphuric  acid>  sometimes  nnderweat  the  same  change  of  colout 
'  when  it  contained  an  excess  of  ammoniac ;  at  that  time  I  attributed 
this  alteration  to  a  small  remainder  of  cobalt.  In  certain  circumstances^ 
which  I  haye  not  yet  bee<i  able  to  determine^  the  amethyst  red  chsmgea  ^ 
agialn  to  blue  when  the  ^quor  is  left  to  repose. 
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I  must  ititr«it  the  reader  to  be  saJtbfied  for  the  present 
Ttitb  tbese  statements  relative  to  the  properties  of  abso- 
lutely pure  tiickd,  till  I  have  leisure  to  make  more  nu- 
merottf  experiments  with  th^t  metal,  which  cannot  be 
considered  as  pure  unless  when  it  is  reduced  by  itself. 
But  I  shall  add  one  remark  concerning  the  difficulty  of 
the  process  of  reduction.   I  have  elsewhere  demonsQrated, 
with  a  mathematical  evidence,  that  the  gold  in  red  ena- 
mels is  not  oxy dated,  but  is  in  a  metallic  state.    The 
g^d  is  not  separated  from  the  enamel  but  by  a  much. 
iMure  violeat  heat  'than  ihat  which  is  required  to  meTt  it, 
'  oa  account  of  its  state  of  extreme  division.     The  same  is 
the  case  with  respect  to  nickel ;  as  the  colour  of  gold 
when  very,  much  divided  is  red,  so  that  of  nickel  when 
divided  ia  the  same  manner  is  a  blackish  brown.     The- 
emunel  of  porcelain  iraxed  with  it  shews  that  colour ;  and 
aa  the  nickel  is  more  difficuk  to  be  melted  than  the.  ena- 
mel, and  as  a  move  violent  heat  is  required  to  separate 
the  metal  than  to  meh  it,  the  reader  will  easily  perceive 
why  I  had  a  Joss  in  mixing  the  oxyd  of  nickel  with  the   . 
OHuiidi  to  reduce  it,  as  mentioned  in  paragraph  X  ;  and 
likewise  why  the  loss  was  less  considerable  when  I  merely 
covered  the  oxyd  with.  etiameL 

la  the  latter  case,  the  oxyd  and  the  enamel  could  not 
combine  in  as  great  a  quantity  as  in  the  former,  because 
they  touched  each  other  at  fewer  points. 
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'Extract  from  a  Memtdr  on^  the  steeping  ^  Wool^  and  th§ 
Jnftue9u:e  of  its  different  States  on  Dyeijig.    Bi^ed  to  the 
National  Instittae  h/  J.  L.  Roai-d,  Divtcionffthe  J>y$*  . 
ing  Establishment  in  the  Imperial  Manufaetorim» 

By  M.  Bouillon  Lagrange. 
From  the  Annales  de  Chimie, 

Notwithstanding  the  labours  of  a  Dufay,  « 

Hellpty^a  Macquer,  and  the  important  investigations  of 
Messrs.  Chaptal  ind  Berthollet,  djeing  stiJl  presents  a 
gteat  number  of  problems,  which  ate  the  more  difficult  to 
be  resolved  in  proportion  to  the  number  and  variety  of 
its  agents.  For,  besides  the  effects  produced  by  the  na« 
ture  of  the  primary  substances,  by  the  actiori^  of  the  vra- 
tcr,  of  the  air,  of  the  caloric,  and  by  the  degree  of  at* 
traction  of  the  colouring  principles  for  vegetable  and  ani* 
mal  substances,  the  difference  which  njay  exist  In  the 
state  of  the  substances  to  be  dved  mav  occasion  very  re- 
markable  alterations.  M.  Hoard,  who  is  charged^  wirii 
the  superintendance  of  the  dye-houses  belonging  to  the 
imperial  manufactories,  has  constantly  6bsei*ved  that 
Wools  ef  various  qualities,  subjected  to  the  same  experi* 
ments,  were  coloured  ii)  a  manner  more  or  less  intense, 
whenever  he  was  desirous  of  forming  a  comparison  be- 
tween them.  These  dt^rences,  in  the  degi*ee  of  affinity 
for  the  eolottring  parts,  are  owing  to  a  modification  of 
•the  wool,  of  which  he  intends  to  treat  in  another  memoir. 
But  the  effects  which  particularly  excited  his  astonish- 
ment, were  those  presented  by  wools  perfectly  alike  in 
their  external  qualities,  which  assumed  in  the  same  bath 
"rery  different  ccJours.  It  was  of  the  greater  importance, 
says  the  author,  to  enquire  intp  the  cause  of  this  differ- 
ence, as  dyeing,  whose  influence  over  many  of  the  arts 
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is  so  powerful,  i.<$  the  basis  of  the  manufactories  .of  ta« 
pestry  ;  and  as  the  slightest  error  in.  the  production  of  ^ 
colour  renders  it*  totally  useless  and  unserrioeaMe.  This 
strictnecs  in  the  choice  of  colours  is  in  an  especial  man* 
ner  obserred  in  the  manufactory  of  the  Gobelins.  The 
zeal  and  the  exertions  of  M.  Guillaumot,  and  bis  ind  .« 
fatigable  perseverance  in  destroying  deep-rooted  preju- 
dices, have  brought  that  establishment  to  such  a  degree 
Qf  splendour  and  perfection,  that  the  pictures  of  the  most 
celebrated  painters  are  transposed  to  its  productions  ip  ^ 
manner  equally  accurate  ai)d  astonishing.  The  exQcutioii 
of  the  tints  destined  for  that  manuf^^cture  is  at  present  at-? 
tended  with  the  greater  difl^ulties,  bec^Luse,  instead  of 
operating  as  formerly  with  a  series  of  coloiirs  taken  as  it 
were  at  random,  it  is  necessary  to  find  prof^isely  tbe  ^b^Q 
required,  to  follow  the  insensible  gradation  from  light  tQ 
dark  through  an  harmonious  succession  of  thirty  or  forty 
coloiirs.  But  hpw  caq  a  dyer,  faowerer  be  may  be  aCr 
^ustome4  to  all  the  operations  of  this  kin(),  be  si|re  o^jG^. 
taming  invariable  ^results,  when,  beside  a  ipultitpde  of 
well-knowp  causes,  minute,  diffi^rences  in  the  cfegxee  of 
^orsion  alter  th,e  afl|ni|:y  qf  the  light,  ^nd  when  the 
{east  mixture  in  the  ^bstances  to  be  dyed  causes  a  coa- 
siderable  yariatioii  in  jthe  a^ity  for  the  cplouring  priOf 
cjple.   *  . 

Some  experiment^  he  had  already  m^e  on  the  wool  of 
aniinals  in  different  states,  caused  M.  Roard  to  ima^n^ 
that  a  more  extensive  investigation  of  the  subject  vouj^ 
ma^e  him  acquainted  with  the  cayse  pf  the  pluingp  he 
bad  before  observed. 

M.  Tessier,  to  whom  agp^^ultur/^  owes  si^^h  iiiipoftaQt 
improvements,  pcrsaaded  hipi  to  prosecute  his  ^.xp^i- 
,ments,  and  endeavoured,  in  .the  most  obliging  manner^ 
^  facilitate  lii;  iresearches  by  prpfiurin^  him  fleeces  of 
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laefinos  in  the  grease  from  animals  in  health,  diseased^ 
and  such  as  had  died  of  the  rot. 

That  he  might  be  sure  of  obtaining  the  most  accurate 
results,  ]Vl.  Roard  with  the  greatest  care  preserved  the 
wools  of  these  three  qualities  as  unmixed  as  possible,  and 
all  the  operations  to  which  they  were  subjected  i*^re  ei- 
ther performed  by  himself,  or  under  his  immediate  in* 
spection.  The  wools  of  the  healthy,  dead,  and  diseased 
animals,  corresponding  to  the  numbers  1 ,  2,  a,  were  em- 
ployed separately,  together,,  and  mixed  with  scrapings, 
(pelurCj)  wool  of  rery  inferior  quality,  and  which  hay 
besides  been- altered  by  lime. 

Scowering  and  bleaching  2xe  so  intimately  connected 
with  the  operatipns  of  dyeing,  that  the  author  thought  fit 
to  begin  his  comparative  observations  with  these  prelimi- 
nary processes,  and '  even  to  extend  them  to  the  grease, 
the  constituent  principles  of  which  were  precisely  ex- 
plained in  M.  Yauqueliq^s  memoir  on  the  nature  of  that 
substance.  v 

The  agents  which  he  emploj'^^ed  for  scowering  wool^ 
either  in  the  fleece  or  spun,  are,  1,  grease;  2,  soap; 
3,  eaustic  potash;  4,  hot  water;  5,  boiling  waterj  6^ 
Flanders  soap. 

1.  These  wools  being  tifeated  separately  with  their  . 
grease>  according  to  the  universal  custom,  were  not  com^^^ 
pletely  fr^e  from  grease.  No.  1  was  very  white,  per- 
fectly free  from  all  impurity,  without  the  smell  of  sheep  ; 
but  on  vqhbing  it  between  the  fingers,  a  matter  somewhat  - 
greasy  might  be  perceived.  The  wool  of  the  beast  Now  g; 
^hich  had  died  of  the  rot,  was  extremely  dirty,  charged 
with  eafth  and  animal  matters ;  after  being  scowered,  it 
Jiad  still  a  yellowish  grey  colour,  some  smell,  an4  was 
|Dore  greasy  than  the  preceding.  In4:hc  fleece  of  No.  3*, 
/aittacked  with  a  languid  disease,  were  a  great  quantity  of 
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tidcB.  That  insect  had  not  a  little  contributed  to  a^> 
gravate  the  disease  of  ^  the  animal,  whose  soft,  weak  wool 
was  of  Si  greenish-yellow  coionr,  which  distinctly  aii- 
Bomnced  its  decay.  / 

H.  Part  of  the  wool  of  each  of  the  preceding  numbers 
Inng  tieated  hot  with  -^  of  soap,  became  Terv  white, 
and  perfectly  fiee  firom  the  grease ;  it  had-  rery  little 
aoKU,  which  exposure  to  the  air  speedily  removed. 

a.  One-fortieth  part  of  caustic  potash  scowers  and 
whitens  wool  extremely  well ;  but  this  method,  though 
vcry^  efficacious^  is  attended  with  too  many  inconyeai. 
ehces  to  advise  its  employment. 

4*  Wool  steeped  for  some  time  in  hot  water  lost,  by 
the  action  of  the  potash,  too  little  of  its  greasy  matter  t« 
be  employed  in  that  state. 

S^  It  is  dangeroiiK  io  all  the  operations  of  scowering  to 
sabe  the  temperature  of  the  bath  above  60%  or  to  leave 
the  \ro(4  in  it  longer  than  a  quarter  of  ah  hour^  for  it  is 
liable  to  be  very  soon  injured  in  boiling  water. 

€.  Flanders  soap  is  the  substance  which  ;^>peared  td 
act  in  tlie  most  advantageous  manner ;  it  scowers  very 
^peediHr,  and  gives  wool  a  degree  of  whiteness  which  it 
is  extremply  difficult  to  produce  by  any  other  means. 

O^  a  comparison  of  wool  spun  in  the  grease  and  after- 
wards scDwened,  and  that  scowered  before  it  was  spun,  it 
#{»peared  that  the  former  had  become  exceedingly  white, 
ircBembling  the  coloiir  of  un  wrought  cotton,  while  the  se* 
eond  retained  a  dull  vellow  cast,  from  which  it  can  never 
be  freed.  This  last  experiment  frequeutly  iT^peated,  and 
in  several  ditferent  ways,  constantly  a6Forded  the  saipe 
liesults.  It -perfectly  agrees  with  tiie  ideas  current  in  the 
worli^rAopH,.  that  'wool  badly  scowered  can  never  b« 
tttoroughly  cleansed  from  grease,  and  tliat  a  great  part 
ti  the  preparutions  k  may  receive  in  dyeii^  are  never 
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fixed  in  a  solid  manner*  Thus,  besides  the  advaptag^Df 
sparing  proprietors  an  operatioh  which  they  nQver.e:i(«>. 
ecnte  perfectly,  a  twofold  cause  ought  to  induce  tbemtp. 
preserve  ^vool  in  the  grease ;  iii  the  first  plaoe,  tp  pcoteetr 
it  from  insects  and  grubs,  which  seldom  attack  it  in  tbat^ 
«tate  ;  and  in  the  second  to  allow  the  various  atts  which ; 
employ  vhite  wool  the  means  of  giving  it  that  pdrity ^ 
and  lustre  which  it  can  never  acquire  when  it  ba&  bciea 
previously  scowered. 

The  author  has  tried  on  similar  portions  the  effect  of 
gas  and  sulphuric  acid ;  but  neither  of  those  means  was. 
capable  of  giving  to  wool,  twice  scowered,  the  same  dew 
gree  of  whiteness  as  to  that  ^vhich  had  been  con^Ietely  t 
freed  from  grease  at  once. 

'  Tlies^  experiments  furnished  him  with  the  meawis  of 
ascertaining  a  fact  which  he  had  long  before  observed;, 
namely,  that  the  whiteness,  so  far  from  being  the  same 
in^ substances  belonging  tp  different  classes,  eyen  vaKi«i.ia , 
the  produce  of  the  same  class:  thus  the  white  of  cotloa 
will  never  be  the  same  as  that  of  thread,  and  a  difiereocQ . 
will  always  be  perceived  between  the  whiteness  of  ivoel^ 
and  silk,  in  the  same  manner  as  we  dist:inguisb,  though- 
with  greater  difficulty,  the  numerous  products  of  indi* 
viduals  of  the  same  family.     For  it  cannot  be  doubted 
that,  if  even  the  same  d)spositk)n  of  the  surfaces  coidd 
establish  between  all  these  bodies  a  certain  identity  for . 
reflecting  the  light,  yet  as  their  affinity  varies  from  the . 
the  smallest  difference  of  their  natnre,  this  alone  nroiild 
be  sufiieient  to  produce  alterations  in  them. 

My  intention,  says  M.  Roard,  in  contijMiing  these  re^i 
searches,,  ^'as  not  to  add  any  thing  to  the  experineats  of 
M«  Vauqtieiin  on  this  siibjeot,  but  to  prosecute  triab  I 
had  }<>ng  since  'coiahienced,^  and  to  asoerAain  the  influenct! ; 
which  the  state  of  the  animal  must  exercise  ;OYcr  th(' 
gfejase/  and  the  nature  of  the  wool. 
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The  grease  is  a  fatty,  unctaous  substance,  with  a  vety. 
ftrong  smell,  which  is  supplied  in  the  sheep  by  sweat, 
and  the  transpirable  matter  emitted  by  all  other  animals. 
When  dissolved  in  water,  and  filtered  to  disengage  it 
firom  tlie  earthy  and  animal  matters  which  adiiere  to  it,  it 
is  of  a  beautiful  yellow  fawn  colour,  more  or  less  inclined 
to  red,  and  composed,  according  to  M-  VauqueKn,  of  a 
soap  with  a  basis  of  potash,  animal  matter,  lime,  and 
potash,  combined  with  carbonic,  acetic,  and  muriatic 
acids.  Filtration  likewise  separates  a  white  matter,  float- 
ing OP  the  surface  of  the  grease,  and  which -in  scowering 
does  not  combine  with  the  alkalies ;  it  appears  to  be  qf 
the  same  nature  as  suet ;  it  melts,  and  becomes  liquidi 
a£  a  low  temperature,  and  takes  fire  Very  easily. 

The  animal  matter  dissolved  by  alkalies  is  precipitated 
firom  it  of  a  reddish-yellQw  by  all  the  acids  that  theni-» 
selves  preserve  that  colour,  because  they  retain  a  small 
quantity  of  it.  Oxygenated  muriatic  acid  and  oxygen- 
ated muriatic  acid  gas  alone  form  in  it  a  white  flaky  pre- 
cipitate, which  is  coloured'  by  exposure  to  the  air ;  it  if  a 
kind  of  paste,  soft,  somewhat  viscous,  of  a  dirty  yellow 
cdlour;  it  speedily  becomes  liquid,  and  burns  with  a 
bright  white  flame. 

Tbir  Tnatter,  when  kept  for  some  hours  at  80  degrees, 
in  -several  pounds  of  water,  is  totally  insoluble ;  but  by 
evaporating  the  liquid,  you  obtain  a  small  quantity  of 
a*  soft  matter,  of  a  dark  brown  coIour>  which  has  an 
agreeable  smell,  resembling  that  of  the  extract  of  li-* 
quorice.  He  was  the  less  surprised  to  find  this  smell  in 
the  grease,  as  in  his  experiments,  made  in  the  year  1800> 
by  which  he  first  demonstrated  the  presence  of  potash  in 
it  J  he  remarked  that,  amtnoniac,  kept  in  digestion  with 
^this  substance,  gave.it  a  strong  smell  of  orange  floversi 
and  that  all  the  ancient  writers^  who  treat  of  the  irtedical 
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properties  of  the  asype^  and  its  fetid  smell/ agree  that 
after  a  very  long  period  it  changes  to  an  agreeable  odour, 
resembling  that  of  ambergris. 

Alcohol  treated  with  the  animal  matter  dissolves  a  re- 
sinous substance, '  of  a  pale  yellow  colour ;  it  is  pre- 
cipitated in  white  flakes^  of  a  light  yellow,  by  water 
and  by  acids.  Being  desirous  of  attacking  the  yellow 
extremities  of  the  parts  of  the  wool  from  under  the  bel 
and  the  thighs  of  the  animal,  he  treated  them  with  al- 
cohol, quick-lime,  and  caustic  alkalies,  but  none  of  these 
agents  was  capable  of  changing  their  colour.  It  appears 
that  the  grease  accumulated  in  those  parts,  together  with 
the  action  of  the  air,  produces  a  very  intimate  combina- 
tion, which  cannot  l^e  separated  from  them  without  in- 
juring their  texture. 

Equal  parts  of  the  grease,  Nos,  1 ,  2,  3,  at  the  same  de^ 
^ree  of  concentration,  were  filtered  and  evaporated  nearly 
to  dryness  in  capsules  of  porcelain,  No.  1  furnished 
twice  as  much  matter  as  the  two  others ;  it  strongly  atr 
tracted  the  humidity  of  the  air,  and  became  almost  en- 
titely  liquefied  by  it.  Acids  acted  on  all  three  in  the 
same  manner,  by  producing  a  very  decisive  effervescence, 
After  burning  them  in  a  crucible  of  platina,  he  iseparated 
frooi  all  three,  by  distilled  water,  or  by  nitric  acid,  caus- 
tic  potash,  slightly  carbonated,  or  nitrate  of  potash,  the 
weight  of  whibh  was  more  considerable  in  No.  1  thaii 
in  2  and  3,  which  exhibited  no  very  perceptible  dif- 
ference. 
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from  Silver.    By  M.  GSttuho. 
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HE  Ai^s  g^re  io  possei^ion  of  four  methods  fo^  sepa* 

rating  copper  from  silver,  ^Q  of  which  require  the  solu- 
'tiDn  of  the  alloy  of  those  metals  in  nitric  acid,,  ^s  the 
price  of  that  acid  is  very  liigh,  M.  Gottling  resolved^  to 
try  the  effect  of  sulphuric  acid,  whichj,  in  cc^nparison  %o, 
nitric  acid,  is  extremely  cheap :  the  success  of  his  ei* 
periment  perfectly  answered  his  wishes.  The?  foyowin^  ^ 
is  the  description  of  this  new  method. 

Ascertain  by  the  tou^Ji,  o]f  in  any  other  manner,  tli^B, 
quantity  of  i^ilvcr  contained  in  the  a,lloy,  and  for  each, 
p^rt  of  silver  t<ile  one  pa^t  of  sulphuric  acid,  and  for  each 
part  of  copper  S-f  of  the  same  acid.  Dilute  the  acid  witl^ 
half  i^  weight  of  water,  and  pour  it  into  a  matrass  oo 
the  alh)y^  which  must  previously  be  reduced  to  viery 
small  pieces.  To  promote  tlie  action  of  the  aci^d,  it  is 
adviseable  to.  add  one  part  more  to  sixteen  parts  of  the 
alloy.  Place  the  matrass  in  a  sand*bath,  aud  heat  the 
coDte^n^s  to  ebullition.  In  the  space  of  two  or  thre© 
hours  tbe  alloy  is  commonly  clisuaited,  and  convcijtecl 
Into  sulphate,  particularly  if  care,  has  been  taken  to  stif 
the  nnass  from  time  to  tir^ie  with  a  glass  spatula.  This 
mass  is  tliick,  at)d  often  hard.  Add  to  it*  w^ilebot,  from 
six  to  ein:ht  times  its  weiQ:ht  of  boiling:  water,  and  leave 
it  some  time  longer,  op.  the  fire.  The^ulpha;te  of  copper 
dissolves,  and  the  sulphate,  of  silver  is,,  for. the  greatest 
part,  precipitated..  Examine  whether  the  whole  be  com- 
pletely dissolved :   if  this  be  the  case,  suspend  in  thd» 
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ttixViire  m  piece  of  cdpper,  ot  aome  piectss  of  inoney, 
ftUghtly  tied  in  a  coarse  clotb^  aiid  keep  lip  the  ebuUitibti 
f6r  several  hours.    The  sulphate  of  silver  will  thus  be 
decompeded,  aod  the  metal  will  be  separated  under  the 
inetallic  form.    Tb  discover  whcsther  this  separation  is 
cbmplete,  pour  into  a  poltion  ef  the  liquoi^  a  few  drops 
-of  a  ioltttibii  of  muriate  of  soda;    If  a  cheesy  pirecipitate 
be  fbrmedy  it-  is  a  proof  that  all-  the  silver  is  not  tepa- 
rated  i  and  in  this  case  the  ebuUitibti  of  ihe  matter  with 
the  copper  should  Be  continued  for  some  time  longer. 
-After  the  silver  is  entirely  separated,  decant  the  liquid 
-part,  wash  carefully  the  silvbi*  precipitated,  and  ascer- 
tain the  complete  separation  of  the  cupjerose  salt  by  the 
tdditi(Mi  of  a  few  drops  of 'liquid  ammoniac  to  the  water 
in  which  that  opbration  has  beed  performed.    This  wa« 
t^t,  in  case  of  the;  presence  of  that  salt,  ia  turned  blue  by 
•the  ammoniac.  When  the  silver  is  thoroughly  freed  from 
•the sulphate  of  copper,  keep  it  as  it  h  in  dust,  or  melt 
it  with  a  qiiarter  or  at  most  a  half  of  iii  weight  of  ni- 
ttate  of  potash.     Then  mix  the  decanted  liquor  with  the 
'Water  that  remains  from  washings  and  evaporate  it  in  a 
t copper  basin,  tb  obtain  from  it,  by  crystallization,  sul« 
phate  of  copper  or  blue  vitrioL    The  produce  of  this  vi« 
triol  IS  at  least  equal  to  the  value  of  the  sulphuric  acid 
•  employed.  '   ^ 

^  If  any  parts  of  the  alloy  slibuld  stiR  remain  undis- 
solved, they  should  be  separated  by  decanting,  ani  i^* 
served  for  a  futm*e  operation. 
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Kew  Method  tf  extracting  rmv  Sugar fr&ni  Btet-root^ 

By  M.  AcHARi). 

0  '  '     ' 

.From  the  Neues  JottnluAL  der  Chemie. 

JriAVING  properly  cleaned  the  beet-roots,  cut  tben 
.in  slices,  and  sqbject  them  to  the  press.  The  juice  ob- 
tained from  them  is  thick,  and  of  a  dark  colour.  Besides 
sugar  it  contains  albumine,  extractive  matter,  and  other 
substances  which  mufkt  be  separated  from  it  before  sug^ar 
,  can  be  obtained.  It  is  in  this  separation  that  the  essen« 
tial  part  of  the  process  of  making  sugar  from  the  beet- 
root consists. 

In  a  boiler  of  tin,  or  tinned  copper,  mix  100  lbs.  of 
the  juice  of  the  beet-root  with  three  ounces  six  drams  of 
sulphuric  acid,  diluted  in  one  pound  of  water,  and  im- 
mediately pour  the  matter  into  vessels,  in  which  it  must; 
.  be  left  standing  twelve,  eighteen,  or  twenty-four  hours.* 
Ti^elve  hours  are  sufficient,  but  it  cannot  sustain  any 
itijury  in  twenty-four,  as  the  acid  prevents  any  alteration 
^  of  the  juice.     To  separate  the  sulphuric  acid,  incorpb« 
rate  with  the  j.uice  seven  ounces  and  a  half  of  wood-ashes, 
and  afterwards  two  ounces  six  drams  and  a  half  of  lime,^ 
slaked  with  waten     The  sulphuric  acid  causes  the  albu- 
mine  to  coagulate,  and  the  ashes  being  composed  prin« 
"  cipally  of  lime,  together  with  th^  lime  afterwards  added^ 
separate  the  acid  under  the  form  of  a  salt,  which  is  dif* 
'iicult  to  be  dissolved.     It  is  well  known,  that  in  the  West 
Indies,  in  the  manufactories  of  raw  sugar,  and  in.our  su* 
gar-houses  in  Europe,  lime  is  employed  to  promote  th^ 
separation  and  crystallization  of  sugar. 

After  this  operation  it  is  necessary  to  clarify  the  juice 
iif  the  beet-root  4  Und,  for  this  purpose,  the  juice  is  re-; 
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moved  into  a  boiler^  set  in  such  K  manner  that  the  fir« 
can  act  only  on  its  bottom.  The  firo  is  increased  to  a 
degree  appt^oaching  to  ebullition  without  stirring  the  li- 
quid«  The  fire  is  then  extinguished,  and  the  scum  is  taicen 
off  as  fast  as  it  rises,  in  the  form  of  large,  black  flakes. 
I'he  Jiquor  must  afterwards  be  passed  through  a  wooden 
strainer,  taking  the  precaution  not  to  shake  it  too  much, 
lest  the  sediment  should  be  mixed  with  it,  atid  stop  the 
pores  of  the  strainer.  The  scum  and  the  dirt  left  upon 
the  filtx'e  serve  as  food  for  pigs. 

The  juice  thus  clarified  and  filtered  must  be  "^ured 
into  a  boiler^  with  a  flat  bottom,  to  the  height  of  only  six 
inches,  and  it  is  then  evaporated  witli  a  brisk  fire.  By 
this  method  you  prevent  the  juice  from  being  converted 
into  a  mucoso^saccharine  liquid,  which  resists  crystalli- 
zation. 

when  the  liquid  is  reduced  by  evaporation  to  one-half 
of  its  quantity,  remove  it  into  tin  vessels,  six  feet  high 
and  six  inches  wide,  having  a  cock  at  the  distance  of  six 
inches  from  the  bottom ;  and  there  let  it  remain  two  or 
three  days.  In  this  interval  the  juice  deposits  the  rest  of 
its  impurities,  and  especially  the  gypsum  which  it  retain- 
ed. At  the  end  of  this  time  draw  off  the  liquid,  and 
pour  it  again,  but  only  to  the  height  of  three  inches,  into 
the  evaporating  copper,  and  proceed  to  thicken  it  by  a 
fire,  gradually  augmented  to  ebullition.  In  proportion 
as  the  sugar  becomes  concentrated,  care  must  be  taken  to 
diminish  the  fire,  to  prevent  it  from  burning,  which 
would  render  it  quite  unfit  to.be  converted  into  loaf 
sugar.  When  the  juice  has  acquired  ihe  necessary  con- 
sistence the  fire  must  immediately  be  taken  from  under 
the  boiler. 

In  half  an  hour  pour  the  juice,  thus  boiled  tp  a  due 
coasistenoe,  into  coiies  or  moulds,  the  points  of  which 
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wro  coTet«d  with  a  fiitece  of  litiien  dothy  and  into  which 
bas  been  pwt  a  smafl  quantity  <>f  sugat-candj,  brokeii 
into  coarse  ]}ieees;  affa^  wbteh  remove  the  niocdds  inta 
a  place  whose  t^mperattlre  is  b^weed  ten  and  twenty 
degrees  of  Res^mnur.  Wheii  tile  different  operations^ 
have  bean  Atell  exectrted,  ttie  greatest  paitof  tbci  sngar 
is  crystallized  in  the  space  of  tweniy-<four  fadtirs;  If 
it'  is  bdiled  too  miichy  the  whole  is  converted  itito  a 
granulated  mass^  the  iiiterstices  of  which  are  filled  with 
inelasses. 

After  all  the  sugar  is  well  crystallized,  uncover  the 
polpt  of  the  mouldy  and  place  it  over  ah  earthen  vessel, 
that  the  melasses  may  drain  off :  this,  accorditig  as  the 
juice  is  more  or  kss  boiled,  requires  three  or  four  weeks* 
The  sugar  which  remains  in  the  moulds,  and  is  of  a  yeU 
low,  more  or  lei^  white,  and  in  crystalline  grainS|  of  a 
Jarger  or  smaller  size,  according  to  the  success  of  the 
process,  is  the  sugar  of  beet-root. 

M.  Achard,  with  a  view  io  save  time,  and  to  diipens^ 
with  the  necessity'  of  employing  vessels  for  settling,  made 
ah  altetatiori  in  this  inethod^  which  he  at  first  followed. 
To  the  juice^  when  half  evaporated^  and  gently  boiling, 
be  added  ^  fot"  1,200  pounds  of  the  roots,  five  quarts  of 
skimmed  milk,  and  a  little  afterwards  one  quatt  of  Vine- 
gar, and  in  this  manneY  effected  the  second  clarification 
immediately  in  the  boiler^ 

By  refining,  all  the  products  furnished  by  West  India 
sugar  may  be  obtained  from  this  sugar  of  beet-root,,  and 
by  clayitig,  it  may  be  rendered  equally  whiter- 
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ffew  Mtthod  iffimking  Abim  with  Pyrites  and  Oajf.  By 
M.  Lampadius;^  Prrfessor  ef  (^emisfry  tmi  M^dHwgy 
ttt  thf  School  ^  FrejfheTg. 

From  the  Journal  pfes  Mires. 

JL  had  lodS  entearta^nec}  the  idea  qF  deririfig  some  ad-* 
vantage  from  the  vapours  of  snlphurif;  acid  which  ate 
difiopgaged  frc^m  pyrites  when  they  are  fuming.  It  is  ' 
wc^l  kii<»^n,  lh»t  ifi  this  operation  k  is  sufficient  to  s^ 
iipe  to  tbem  wkh  wood,  ef  any  other  comb^sfibie  ;  and 
that  they  then  continue  to  burn,  the  combustion  being 
)[ept  «p  biy  thfeir  own  sulphur;  and  that  during  the  ope- 
4Xitien  a  certain  (][itantity  of  sutpburic  acid  V^  forme^^ 
irbiob  is  dissipated  witbont  yielding  any  advantage. 

In  a  joupiey  which  I  took  in  VW^^  td  the  vitrioI*ma- 
fiufact6ry  of  Breitei^runn>  in  the  district  of  Johknn^ 
Oeorgen^adt,  1  had  the  pleasure  to  observe,  that  thes^ 
vapours  were  turned  to,  some  aceeimt.  The  pyrites  were 
burned  in  ft  furnace  of  a  p6nica3  form,  open  at, the  tppi» 
end  in  tl^  sides  of  which  wcr^  apertures,  with  pipes  con- 
ducting to  a  large  square  chest,  filled  with  pyrites  that 
iiad  been  burned  and  TuiViated,  and  bad  thus  furnished. 
vitrioU  When  the  pyrites  in  the  furnace  are  kindled,  ^fe 
aperture  at  the  top  is  closed.  The  pyrites  still  continn^  t<r 
^um ;  the  vapours  enter  the  pipes  and  collect  in  the 
•chest,  called  the  cof^denser,  where  they  blend  themselves 
with  the  lixiviated  p)nrites.  The  latter  still  contain  a 
quaiitity  of  highly  oxydated  irc^n,  which  comA^iiles  with 
the  sulphuric  acid^  and  forms  vitriol.  When  theses  pyritea 
have  refrained  a  sufficient  time  in  the  chest,  they  arp 
again  ..tix^viated>   and  mora,  r^riol    \^  obtaioied    from 
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them  *,  .  Perfect  sulplmric  acid  wquld  ij^ot,  hi  tbU  case, 
b^  of  thp  sume  service  as  vapours,  which  are  not  entirely 
saturated  with  oxygen. 

This  fact  revived  my  ideas  relative  tq  the  employment 
6f  the  vapours  which  are  disengaged  during  the  buniing 
of  pyrites ;  bi^tj^  before  I  proceed  to  state  the  experiment 
I  made  on  the  fabrication  of  alum,  I  shall  introduce  an 
pli^iervation  coop^uing  the  process  employed  by  M,  Cfaap« 
t(d.  That  chemist  burnsi  th^  siulphur- v^ith  the  saltpetre, 
as  is  the  practice  in  the  English  manufactories  of  sul* 
phuric  acid ;  he  receives  the  vapours  of  sulphuric  acid 
which  are  disengaged  frem  the  baked  clay,  and  thus 
fornur  an  artificial  ore-  of  alum. 

But  would  it  not  be  less  expensive  to  oxydate  immedi* 
ately  the  sulphur  of  the  pyrites  by  the  aUnospheric  air? 
I  think  this  question  might  be  answered  in  the  affirma* 
tive  ;  for.  by  the  latter  method  two  expensive  operations 
would  be  spared,  that  of  purifying  the  sulphur,  and  that 
of  burning  it  with  saltpetre,  a  substance  which  is  at  a 
considerabifs  pr^ce.  I  admit  that,  in  the  process  whipb  I 
am  going  to  describe,  all  the  vapour^  are  tiot  turned  to 
advantage ;  but  if  the  apparatus  l)e  properly  dispp^, 
very  little  will  be  lost, 

I  shall  first  n;ake  a  remark  concerning  the  state  qf  the 
.pyrites,  and  pf  the  clay* employed.  Pyrites,  merely 
broken,  are  preferably  to  those  which  are  triturated  and 
/iva^b^di  when  they  ^re  to  be  piled  on^  upc^n  the  other: 
Jf  pyrites  in  powder  be  used  in  the  furnapes,  they  should 
^bc  mixed  with  ^  fourth  .part  of  clfij^  and  hardened  and 

dried  in  the  form  of  bricks.    The  arsenic  contained  in 

• 

*  What  M.  Lampadins  here  says  is  not  jicrfecily  correct.  Water  is 
made  to  fall  continually,  drop  by  drop,  upon  the  chest :  ihi?  water 
passes  through  the  heeip  of  pyriies^  and- keeps  it  eonstanily  lixiviated, 

the 
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the  pyrites  id  not  detrimental  to  the  formation  of  the 
alum^  because  the  arsenic  being  less  volatile  than  the  va- 
pours of  the  sulphuric  ac^d,  stops  at  the  commencement 
of  tiie  pipes,  where 'rt^are  must  be  taken  not  to  put  any 
clay.  As  to  the  clay,  that  used  by  potters  may  be  em- 
ployed, provided  it  does  not  contain  too  great  ^  quantity 
of  iron. 

In  the  old  electoral  laboratory  I  directed  a  reverbera- 
tory  furnaee,  four  feet  long,  two  artd  a  half  wide,  and 
two  and  three  quarters  high,  to  be  constructed  :  the  an- 
terior part  had  an  aperture  a  foot  square,  by  \yhich  the 
pyrites  were  introduced.  On  the  sides  of  the  arch  were 
apertures  t wd,  inches  in  diameter,  which  could  be  opened 
and  shut  at  pleasut^.  At  the  top  of  the  vault  was  ano- 
ther, of.  an  oblong  form,  conducting  to  a  wooden  chan- 
nel, a  foot  and  a  half  wide,  but  which,  on  account  of 
want  of  room,  was  only  twelve  feet  long,  and  termi-» 
nated  in  a  chest  three  feet  in  diameter.  SUch  was  the 
imperfect  apparatus  with  which  I  made  my  first  experi- 
ment. . 

I  took  a  quintal  of  pyrites,  triturated  and  washed, 
mixed  them  with  half  tlieir  weight  of  clay,,  and  formed 
them  into  balls,  which  were  gently  dried^  Another  quih- 
.  tal  of  clay  was  likewise  formed  into  balls',  whic^h  were 
dried  and  baked,  but  only  till  the  clay  had  lost  its  unct^- 
osity,  and  was  •  therefore  more  proper  to  receive  the  Va- 
pours of  the  jsulphurlc  acid.  The  balls  of  the  pyrites  were 
placed  in  the  furnace,  on  about  a  cubic  foot  of  wood,  in- 
tended for  kindling  the  fire.  The  aperture  in  front  was 
closed,  and  only  those  on  the  sides  were  left-  open  :  the 
balls  of  clay  were  exposed  in  the  canal  and  in  the  chest 
to  the  vapours  of  the  sulphuric  acid.  jThe  combustion  of 
the  pyrites  continued  fourteen  hours,  and  not  a  vestige 
of  sulphur  was  deposited  ;  that  substance  became  entirely 
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VolatlHsfed  under  the  form  of  sulphuric  acid.  The  wood^tt 
bbanoel  was  too  short,  as  I  had  expected ;  the  greater 
|>art  of  the  vapours  escaped  ;  the  trees  and  plants  in  the 
garden  contiguous  to  the  laboratory  withered,  and  their 
leaves  fell  oiF;  I  was  therefore  convinced  that  the  pyrites 
teere  completely  oxydated  in  my  apparatus.  As  soon  as 
the  operation  was  ended,  the  balls  of  clay  were  covered 
with  an  effervescence  of  alum,  which,  mixed  with  4  per 
tent,  of  alkali,  yielded  alum. 

However,  as  the  greatest  part  bf  the  acid  was  mixed 
with  the  alumine,  without  being  saturated  with  it^  I 
left  the  balls  in  a  shed,  exposed  to  the  action  of  the, 
air,  from  August  2,  1799,  till  the  third  of  April  the'fol- 
lowing  year.  At  the  expirat/on  of  that  time  I  obtained 
an  earthy  mass,  entirely  covered  with  an  efflorescence, 
and  niixed  with  sulphate  of  alumine  \  being  treated  in 
the  usual  manner,  it  yielded  three  pounds  and  a  half  of 
tilum. 

This  essay  convinced  me  of  the  possibility  of  obtaii^iog 
alum  by  this  process,  and  that  in  a  very  economical  man- 
ner: but,  to  ensure  success,  the  tube  should  be  mad^ 
fnuch  longer  than  mine.  The  remaining  pyrites  may  af- 
terwards be  employed  in  the  manufacture  of  vitriol. 
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Qn  the  cleaning  of  Engravings  with  oxygenated  muriatic 

Acid.    By  M.  J.  L.  Roard. 

From  the  Bibliotheque  Physico-Economiqub. 
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OH  this  purpose  it  is  necessary  to  have  a  small  coni* 
cal  cask  of  deal,  one  metre  in  height,  and  fifty  or  sixty 
centimetres  iti  diameter,  provided  with  wodden  hoops« 
'Adjust  to  it  a  lid,  closing  hermetically,  and  a  double 
moveable  bottom,  on  which  place  the*engravings,  which 
are  sepatated^  and  supported  by  very  fine  glass  tubes; 
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founded  with  care  at  the  lamp.  To  mix  the  water  pro- 
perly with  the  muriatic  acid,  pour  them  both,  by  m.^ans  • 
of  a  funnel,  into  a  large  leaden  pipe,  which  passes 
through  the  cover,  and  rests  oft  the  double  bottom.  Be- 
fore the  engravings  are  placed  in  the  apparatus  destined  . ' 
for  cleaning  them,  they  are  divided  into  two  parts;  the 
first  comprises  those  that  are  greasy,  such  as  are  glued 
on  canvass,  or  pasted  on  paper ;  the  second,  those. that 
are  only  stained  and  spotted  with  ink.  Having  placed 
all  those  of  the  first  class  in  an  earthen  vessel,  or  a  small 
cask  of  deal,  fill  it  with  a  warm  and  very  weak  solution 
of  potash,  or  a  solution  which  may  be  procured  by  the 
lixiviation  of  ashes.  Two  or  three  hours  are  sufficient  to 
take  out  all  the  spots :  the  liqupr  is  then  emptied  out,  and 
replaced  with  clear  water,  in  ordiet  to  remove  all  the  al- 
kaline parts  which  would  contribute  to  weaken  the  ox-? 
ygenated  muriatic  acid.  The  water  being  drawn  off,  and 
the  engravings  having  become  dry,  place  them  in  the 
bleaching-vessel,  concentrically,  either  lengthwi*e  i  or 
breadthwise,  according  to  their  dimensions,  in  the  spaces 
left  between  the  tubes,  and  so  as  not  to  b^  too  ^luch 
crowded,  first  introducing  the  largest,  and  reserving  the 
middle  for  the  smallest.  By  these  means  they  may  be  the 
more  easily  extended,  and  in  taking  them  out  they  are. 
not  liable  to  be  torn.  Having  put  on  the  cover,  pour  at 
the  same  time  the  water  and  the  oxygenated  muriatic 
acid  into  the  leaden  tube,  which  must  then  be  taken  out,^ 
that  the  apparatus  may  be  exs^ctly  closed.  Let  the  en- 
gravings be  in  whatever  state  they  may,  they  are  com- 
monly clean  in  two  or  three  hours,  which  may  be  ascer- 
tained by  examining  one  of  those  placed  in  the  centre* 
That  the  operator  may  not  be  incommoded  by  the  smell, 
when  the  bleaching  is  finished,  he  must  turn  the  cock, 
which,  by  means  of  a  pipe,  cooducts  the  liquor  into  a ' 
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l^rge  covered  vessel,  placed  urujer  the  apparatus ;  but  as 
the  gas  and  the  acid  with  which  the  eograviiigs  are  still 
impregnated  might  render  the  labour  inconveaient,  and 
even  dangerous,  it  must  be  agaifi  filled  urith  pure  water. 
If  the  prints  are  on  strong  *paper,  they  may  be  taken  one 
by  one  out  of  the  water ;  but  if  they  are  thin  and  muck 
worn,  it  jsl>etter  to  draw  off  the  liquid,  and  to  let  t^em 
harden.  Tb^y  ^^^  ^^^^  '^^  ^^  drain  on  hurdles,  covered 
with  lijpen  cloths ;  after  which  they  are  washed  on  both 
sides  with  plenty  of  water,  eithi^r  on  inclined  marble 
slabs  or  on  frames  of  white  cloth.  This  operation  is  very 
essential,  for  the  engrayings  sometimes  turn  yellow  again 
very  soon, ^when  they  have  not  been  sufficiently  washed. 
They  are  then  spread  on  hurdles,  provided  with  napkins, 
or  on  pasteboard  covered  with  white  paper ;  and  that 
they  may  not  dry  too  quickly,  they  should  neither  be 
exposed  to  the  sun  nor  to  a  strong  cujrrent  of  air.  While* 
yet  a  little  damp  they  are  laid  between  two  sheets  of  fine 
paper ,r  on  which  are  placed  pasteboards  of  the  same  di- 
mensions. TJius  arranged,  they  are  disposed  one  above 
the  other,  and  put  into  the  press,  where  they  must  i^maiq 
at  least  twenty-foqr  hours.  When  the  engravings  are 
very  valuable,  they  may  be  put  into  the  press  with  platen 
of  copper  of  the  same  size  as  the  print  itself,  which  im- 
parts to  them  the  highest  degree  of  beauty  and  freshness. 
Care  must  afterwards  be  taken  to  expose  them  to  the  air 
and  to  the  sun,  to  dissipate  entirely  the  smell  of  the  ox- 
ygenated muriatic  acid,  and  not  to  put  them  into  port- 
folio9  till  they  are  perfectly  dry.  In  spite*  of  all  the 
above-mentioned  precautions,  there  may  remain  on  the 
backs  of  those  which  were  glued  yellow  spots,  produced 
by  the  action  of  the  oxygenated  muriatic  acid  on  th« 
animal  matter  of  tlie  glue;  but  these  may  easily  be  re* 

moved  by  sulphuric  acid. 
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By  the  method  her&  stated,  I  have  cleaned  several 
hundreds  of  engravings  in  one  day,  notwithstanding  th0 
extraordinary  pains  I  was  obliged  to  bestow  on  such  a, 
great  number  of  very  rare  and  valuable  prints^  almost  all 
of  vhich  were  proof  impressions,  such  as  the  battles  of 
Alexander,  some  of  the  most  beautiful  landscapes  by 
•  WooUett,  &c.  . 
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(Authentic  Conrntrnkaiiom  for  this  Department  qf  our  Work  will  £< 

thankjully  received.) 

New  Process  in  the  Cultivation  of  Melons^ 

AT  is  well  known  that  in  some  years  melons,  incert&iti 
situations,  lose  their  circular  form,  and  gro\^  krger  on 
one  side  than  on  the  other,  and  that  these  mis-shapen 
fruits  are  always  bad.  The  ordinary  method  in  these 
cases  is  to  make  slight  incisions  on  the  side  which  is  the' 
smallest ;  when  the  sap  circulating  to  that  part  in  greater 
abundance,  the  melon  sometimes  recovers  its  form,  but 
seldom  its  quality.  On  the  other  hand,  the  scar  indicates 
the  operation  it  has  undergone,  and  which,  iftfaeinci* 
sion  is  too  deep,  causes  the  fruit  to  crack  and  spoil.  The 
following  simple  method  of  restoring  these  faulty  melons 
is  both  easy  and  certain.  Take  a  small  forked  stick,  pro- 
portionate to  the  size  of  the  melon,  and  thrust  it  into  the 
ground  as  near  as  possible  tothe  tail  of  the  fruit,  taking 
the  precaution  to  lay  a  little  moss  between  the  two  prongs, 
for  fear  of  injuring  the  tail,  and  suspend  the  melon^to 
this  fork.  »  In  a  few  days  the  melon  will  resume  its  form, 
when  the  fork  may  be  removed,  and  the  operation  is 
^nished.     The  quality  of  tjie  fruit  remains  unchanged. 

Methodi 
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Method  of  removing  Spots  of  Grease, 

M.  Lenorrpand  has  discovered  a  new  and  easy  methbd 
of  instantly  removing  spots  of  oilj^  grease,  and  tallow,  from 
any  kind  of  stuff  whatever,  without  changing  its  colour. 
Take  five  or  six  pieces  of  lighted  charcoal,  about  the  size 
of  a  walnut;  wrap  them  in  a  piece  of  white  and  very 
clean  linen,  which  has  been  previously  dipped  in  water, 
and  squeezed  in  the  hand  to  press  out  the  super-abundant 
water*  Extend  the  stuflF  that  is  spotted  on  a  table,  on 
which  a  very  clean  napkin  has  first  been  spread;  then 
take  the  cloth  containing  the  charcoal  hf  the  four  cor- 
ners, and  lay- it  upon  the  spot.  Lift  it^up  and  put  it 
down  again  on  the  spot  ten  or  twelve  times  successively, 
pressing  lightly  upon  it,  and  the  spot  will  entirely  disap- 
year.  When  the  spot  is  considerable,  it  sometimes  goes 
through  the  stuflF,  and  the  grease  or  oil  is  imbibed  by  the 
napkin.  But  whether  this  is  the  case  or  not,  when  you 
lay  the  charcoal  on  the  spot  a  thick  vapour  rises  from  it, 
V^hicb  has  the  smell  of  the  substance  that  caused  it. 
jHence  it  is  to  be  presumed,  that  the  heat  diflPused  by  the 
burning  qharpoal  volatilizes  the  watei'  of  the  cloth  in 
•^vbich  they  are  wrapped,  and  thus  decomposes  the  grease 
and  oil,  whiph  it  reduces  to  vapours.  So  much,  however, 
is  certain,  that  no  spot  qf  the  above-mentioned  nature  ha^ 
^ver  resisted  this  proces?^ 

Improved  Method  of  making  Farmsh  of  Cobalt. 

The  varnish  of  cobalt,  prepared  in  the  ordinary  man- 
ner, frequently  has  the  great  defect  of  being  greasy,  and 
not  drying  properly :  that  composed  with  ammoniac  is 
liable  to  form  a  soap,  and  that  made  with  camphor  is 
too  weak  and  less  deslccative  than  the  first.  M.  Dem- 
penje,  a  Dutch  artist,  well  knpwix  pn  the  Continent  for 
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his  extremely  delicate  works  in  glass,  has  published  a  re- 
ceipt for  a  varnish  exempt  from  all  those  defects.  The 
process,  consists  merely  in  placing  the  cobalt  in  contact 
with  the  alcohol  in  the  state  of  gas.  Put  rectified  alcohol 
into  a  glass  vessel  prepared  for  this  purpose;  suspofid,  at 
a  certam  distance  above  it,  a  piece  of  cobalt,  and  place 
the  whole  in  a  balnea  viarue.  When  the  alqohol  is.  suf- 
ficiently heated  to  raise  the  gas,  it,  touches  the  cobalt, 
and  dissolves  small  portions  of  it,  wl^ich  drop  into  the 
liguon  Continue  this  operation  till  the  drops  that  fail 
have  saturated  the  alcohol,  then  withdraw  the  appa- 
ratus from  the  balnea  maria,  and  let  the  liquor  cool ; 
decant  it,  ^nd  you  will  have  a  perfect  solution,  not  con- 
taining any  foreign  matter.  The  varnish  may  be  pre- 
pared in  the  same  manner  with  oil  of  turpentine,  by  sub- 
stituting the  essence  instead  of  alcohol.  It  should  be  ob- 
served, that  this  varnish  will  have  only  a  very  slight  shade 

of  the  colour  of  cobalt. 

« 

Process  for  restoring  its  original  lustre  to  Wood  painted 

with  Oil, 

To  clean  wood-work,  or  any  other  object  painted  with 
oil-colours,  a  brush  dipped  in  fresh  urine  is  used  with  suc- 
cess. By  this  method  the  disagreeable  smell  of  a  new  coat 
of  paint  is  avoided.  After  tlie  operation  wash  with  clear 
water,  to  take  away  the  smell  of  the  urine. 

Means  of  clearing  Houses,  5f  c.  (f  Bats  and  Mice,. 

A  plant,  which  grows  in  abundance  in  every  field,  the 
Dog's  Tongue,  the  Cynoglossiim  Officinale  of  Linnaeus, 
has  been  found  by  M.  Boreux  to  possess  a  very  valuable 
quality.  If  gathered  at  thp  period  when  tb^  sap  is  in  its 
full  vigour,  bruised  with  a  hammer,  and  laid  in  a  house, 
barn,  granary,  or  any  other  place  frequented  by  rats  and 
Slice,  those  destructiye  animals  immediately  shift  their 

quarters* 
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quarters.  The  success  of  this  method,  says  M«  Boreax^ 
is  equally  speedy  and  infallible  ;  the  only  inconvenience 
which  attends  it  is,  that  by  driving  the  rats  and  mice 
from  yoar  house  you  subject  your  neighbours  to  their  de* 
predaticns. 
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JVIalcolm  Co  wan,   of   Gloucester -place,  Portman- 
square,  in  the  county  of  Middlesex,.  Commander  in  the 
Royal  Navy ;  for  improvements  in  the  construction  of 
sails  for  ships  and  vessels  of  all  descriptions. 
Bated  June  11,  1805. 

Robert  Barber,  ef  Billborough,  in  fhe  county  of 
Nottingham,  Gentleman ;  for  new  and  improved  modes 
of  making  and  shaping  stockings  and  pieces,  and  also 
some  new  and  improved  kinds  x)f  stocking-stitch  and 
warp-work.     Dated  June  14,  1805* 

Thomas  James  Plucknett,  of  Butt-lane,  Deptford, 
in  the  county  of  Kent,  Gentleman;  for  a'  method  of 
mowing  corn,  grass,  and  other  things,  by  means  of  a 
machine  moving  on  wheels,  which  may  be  worked  either 
by  men  or  horses.     Dated  June  15,  1805. 

William  Co(.lins,  Lieutenant  in  the  Royal  Navy ; 
for  a  ventilator,  upon  a  new  or  improved  construction, 
for  the  purpose  of  ventilating  tents  and  marquees  of  every 
description.     Dated  June  20,  1805. 

James  Noble,  of  Coggershall,  in  the  county  of  Essex, 
Worsted-spinner ;  for  a  machine  for  discharging  a  ^votfl- 
comb  or  combs,  by  separating  the  tears  from  the  noiJes, 
and  drawing  what  is  commonly  called  a  sliver  or  slivers 
from  the  comb'  or  combs  after  ,or  before  the  combs  are 
worked,  or  the  wool  is  combed  upon  the  same. 
Dated  June  29,  1805. 
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Specification  of  this  Patent  granted  to  J^r,  James  Shais^plec, 
of  Grosvenor^Place,  Bath;  for  nm  invented  Combinations 
and  Arrangements  of  Implements  and  mechanical  Powers, 
and  certain  Principles  and  Forms  of  TsAles  usijvl  fsfr 
Surveyings  and  varfyus  other  Purposes^ 

Dated  N(HxeBiber  f4f  1804* 

With  a  Plate. 
rp 
dL  O  all  to  vhom  these  presmti  shall  come,  ^* 

Now  KNOW  YE ,  that  in  compliance  with  l^e  said  .pr9« 

yiso,  I  tte  said  James  Sharpies  do  hereby  dedare,.  th$t 

my  inrentions  consist,  first,  in  the  following  particulan* 

Two .  or  more  wheels,  poUies,  riogs^  r«dle^s^  chains,  ^ 

cords,  toothed  or  notched,  withdiffetteot  numbers  of  t«^ 

or  notches,  are  any  how  so  arranged  as  to  be  capable  pf 

being  impelled  an  equal  number  of  teeth  or  notches  at  a 

time,  so  that  a  successive  variation  or  combination  of 

their  parts  or  points  will  tali^e  place,  by  whicb.  the  numi- 

ber  of  impulses  that  formed  them  may  be  ascertained. 

And  what  distinguishes  this  part  of  my  invention  from 

^11  others  intended  for  ascertaining  distances,  and  count* 

ing  animal  or  mechanical  motions,  is,  that  the  wheels. 
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puIIicSy  &c.  that  compose  toe  instrument  may  be  s^pa« 
rated  and  enclosed  in  different  compartments  of  the  same 
box,  or  in  separate  boxes,  or  in  separate  rooms  ;  provided 
they  are  equally  moved  by  the  same  power,  a  notch  at  a 
timQ,  .OP.  (if  .they  are  rings,  rollers,  &c.  of  difierent  dia^ 
meters)  an  equal  portion  of  their  peripheries. 

Let  there  be  tiVo  wheels,  marked  \vith  characters  cor- 
responding with  the  number  of  their  teeth,  and  a  fixed 
pointer  fast  in  the  pins  that  they  move  upon  ;  and  sup-, 
pbSe  that  by  any  animal  or  mechanical  motion  each  wheel 
^has  been   imjjelled   twenty-three  teeth,  the  larger  will 
havo  made  two  revolutions  aiid  three  over,  the  smaller 
two  revolutions  and  five  over ;  these  numbers  three  and 
iive,  which  I  call  indicialj  will  appear  at  the  pointer  as 
ju  the  annexed  iiirure  A,  (see  Plate  XII.)     Set  down 
the  plenary  numbers  ten  and  nine,  and  their  iudicials  op- 
posite to  them  ;  subtract  the  first  indicial  3. from  its  ple- 
nary number  f&'/  and%  YenfAttts,  to  which  add  the  indi- 
cial 5  =  12;  but  as  1 2  is  more; thap  its  plenary  number  9, 
nine  must  be  subtracted  from  it,  which  leaves  3  j  piulti- 
•f>lj'  tti^  pleiiarif  ^IJy-S'tzSej  ^subtract  the  jremaioder7, 
"*M  6.^  wBf  b^itlYe  r»umbkr*iiOugiit.  •  This  rnlo  will  answer 
-fbr  arty  M^  6obsei*fu6At  ^iiramh^rs  whatever ;  or  if  there 
♦^¥e*two  p{)iJft^V  on^^fe  ih©  pl^nairy-lOj  another  at  the  ple- 
*ftary  9,  tbey-^ill  s^igiwiate,  and  coincide  by  90  impulses, 
^e^ach  (rfNichidb  thoipoint  9  wiil  bare  advanced  on  the 
•'^heiel'  IQ  i;^tb*p«rt*of/its  xircuraference  ;  »o  that  if  one 
j'of*  the  \4*6eto  is  lOftadhsated  with.90  pcrjntsl,  >aD4  any  band 
^r  oth^Fpnlft1iej!»'»s  fastened  with  (or  formndoutof)  the 
other  w4)e©l,-iBacli  impulse  will  be  designated  thereby.  If 
the  ind'^x-  iij'f6r  ascertaining  time  or  distoiiae,  a  soci«t 
*fhiay'conie  through  the 'under  wheel,  and  a  liand  may  be 
-fixed  upon  it  to  traverse  either  upon  the  upper  wheel  or 
irpon  a'dial-plate,  fixed  thereto,  graduated  ^^1ith  anypor- 
•  •  ■    .    ■  '  tions 
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tions  of  time  or  distance^  Agaii>^  let  tb^];e  be  any  two 
odd  numbers,  differing  by  2,  9s  II  a^id  9^  any  how 
equally  impeiled  from- the  poinUat  their  plenary  numbers, 
and  the  indicials  3  and  7  are  foui^d  at  certain  points,  on  the 
figure  B.  Here  1 5  being  greater  than  the  plenary  9,  nine 
milst  be  subtracted.;  and « as  the  difference  between  the 
plenary  number  is  2,  the  remainder  6  must  be  divided  by 
2=3  and  3X11— 78=25,  the  number  sought.  This  rule 
will  answer  for  any  two  conseqn^nt'odd  tiOmbers. 

Let  there  be  three  wheels' C,  any  how  equally  impelled 
from  their  plenary  points  to  their  indicials  5,  I,  and  7  y 
subtract  the  first  indicial  5  from  its  whole  number  1 1 ,  and 
6  remains  ;  add  the  second  indicial  to  the  differential  6, 
and  place  the  sum  7  under  6  ;  then  add-  the  indicial  7  to 
the  differential  6,  and  the  sum  13  being  an  odd  number^ 
the  numbeV  9  must  be  taken  from  it,  and  the  remainder  ig 
4*,  which  divided  by  2  quotes  2,  which  pkce  under  the 
differential  7  ;  subtract  the  differential  7  frpm  2 ;  but  if 
that  cannot  be  cione,  add  the  number  of  the  middle  wheel 
10  to  it,  and  it  will  be  12,  then  7  from  12,  and  5  re« 
mains ;  multiply  this  remainder  by  the  wheel  1 1 ,  and  that 
product  by  the  wheel  9,  and  the  last  product  will  be  495; 
to  this  sum  add  the  product  of  the  differential  2  and  ple-« 
nary.  1 1 ;  multiplied  together,  that  is  495  and  22  equal 
to  517  >  from  which  subtract  the  first  differential  6,  and 
511  remains,  which  is  the  number  sought.  This  rule 
will  answer  for  any  three  consequent  numbers,  the  midr 
die  one  being  even.     Exainple  :  84+lQ0-*-100zi84  and 

lOQ  +  n  — 99_^  and  6X101  ==606  and  6 +  100— 84=22 

2 

and  22x100x100=220000,  to  which  add  606 — 100+ 
.22=2201-84  *,  the  number  sought.  All  the  nu^ibers  ne- 
cessary to  appear  will  be  seen  in  the  following  esample. 

*  This  result  is  erforw!ons>  but  it  agi-ecs  \\\\\\  ilcoTigttiaK 
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This  rul^  is  9&  easy  in  ito  application^  that  ray  dwighf- 
fer,  a  child  of  eleven  years  old,  can  answer  any  qucs- 
tion  relative  to  this  combination  extending  to  a  cycle 
of  99yWO  almost  as  soon  as  sb^  can  write  down  the 
figures.  The  great  advantages  of  this  mode  of  counting 
are,  the  very  small  expense  attending,  the  instruments,  and 
lihat  every  impulse  is  designated  without  fractionct}  parts. 
This  peculiarity  distinguisfaes  my  numerical  indexes  from 
all  counting  instruments  that  I  am  acquainted  with ;  for 
example,  if  one  hand  of  a  counting-engine  movps  over  ^ 
dtcle  of  10  wliich  signifies  1000,  another  over  a  cirftle  of 
10  which  signifies  100,  and  another  of  10  wbi^b  exr 
presses  units,  the  pointer  in  the  circle  of  iboo  is  pro^ 
gressing  a  fraction  of  rvW  pur^  ^^  i^  circle  at  every  im* 
pulse ^  atSd  the  hand  in  the  circle  of  100  -ji^  part,  which; 
occasions  much  uncertainty  in  extenave  coun^g  when 
the  engine  has  been  a  little  time  in  use,  for  the  pointers 
in  the  different  circles  will  not  exaetly  coiaeide^  at  their 
whole  numbers.  The  endless  variety  in  which  the  com^ 
bination  wheels  may  be  put  in  motion  by  comiect«ii  and 
intermediate  powers  are  obvious  to  every  mechanic,  such 
as  cords,  chains,  pinions,  wires,  springs,  levers^  endless 
'  screwy,  pendulous  and  falling  weights,  &c.  but  some  of 
the  folio  :,  ing  contrivances  of  my  own  I  mean  to  use; 

Let  there  be  two  Qr  three  ratchet  wheels  on  the  same 
arbor,  fixed  in  a  shallow  box  D ;  and  a  double  spring, 
.^  that 


Mtf  tcmfdig  Animal  and  Mechdrdcd  M4)ti<fns^     ^iB; 

'Must  is  ma^  weakest  at  its  extremities,  be  put  round  tb« 
wheels ;  if  tlie  sides  are*  pressed  together  by  any  inecha^ 
ilical  or  animal  agency,  one  end  of  the  spring  will  push 
forward  the  wheels,  and  the  hook  of  the  other  will  ap^ 
proaoh  it ;  and  when  the  spring  is  set  at  liberty  it  willy 
by  returning  into  its  situation,  perform  the  same  office^ 
whilst  the  opposite  end  Avili  escape  over  a  tooth  in  eacb^ 
so  tliat  every  ic^pression  on  the  spring  will  impel  the 
wheels  forward*  ^ow  if  a  cord  or  wire,  £[*ked  round 
the  spring,  which  may  be  either  confined  in  a  per-r 
forated  groove  cut  in  the  bo2C,  or  m  the  <^  sides  of  th& 
spring,  be  alternately  braced  and  relaxed  by  pulling  at 
the  end  &,  the  action  required  will  be  performed  :  or  if 
thesides  of  the  spri|»g  are  any  how  pressed  outwards,  hy 
its  return  inwards  the  same  effect  will  take  place,  sa 
that,  by  means  of  a  string,  wire,  or  chain,  motion  m^y 
be  communicated  to  the  inf^rument  from  a  considerable 
distance.  If  action  is  required  to  be  given  to  it  on  the 
inside  of  carriages,  let  there  b6  a  spiral  box^  spring,  and 
pulley,  moveable  upon  an  axis  P,  at  the  end  of  the 
Spring  S,  which  must  be  screwed  to  the  projecting  part 
of  the  axletree^bed  that  covers  the  hob  of  the  wheel 
widiio  about  a  quarter  of  an  inch  of  the  hob.  Upon  the 
hob  screw  a«ltp  of  wood,  metal ^  or  strap,  that,  by  com* 
IQg  in  contact  with  the  pulley,  will  give  it. a  few  turns  at 
every  revolution  of  the  canriage-wheel,  and  wind  u|>the 
i^fxhrsd-spring  in  the  box.  It  is  evident,  that  as  soon  as 
the  poHey  has  passed  over  the  projeetion  on  the  hob 
the  spiral-spring  will  return  again  into  its  situation.  Now 
tf  a  cord  or  wire  is  fixed  to  wind  round  the  pulley,  and 
jbe  conveyed  to  the  spring  of  the  instrument  witliin  the 
carriage,  it  will  put  it  in  motion  by  alternately  bracing 
«nd  relaxing  it.  Again,  if  the  spring  and  pulley  be  fixed 
to  a  horse^s  neck,  and  a  set  of  combination  wheels  are 

conpected 
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Connected  with  the  spring-box,  the  real  distance  a  bora^ 
or  ott^er  anunal  mores  may  be  very  nearly-  ascertained^ 
Let  the  spring  box  have  a  click  attached  to*  it^  so  that 
when  any  length  of  conl  i$  drawn  from  it  the  <dick  shall 
move  a  wheel  with  any  number  of  small  teeth  in  it, 
which  wheel  at  L  shall  have  a  pinion  connected  with  the 
combination  wheds  of  101,  100,  and  99  ;  every,  step  the 

'  borse  takes  a  quantity  of  teeth  will  be  driven  forward  in  the 
first  wheel  proportionate  to  the  length  of  the  horse's  pace, 

•  which  will  be  all  summed  up  in  the  combination  wheels  ; 
and  lei^t  any  person  should  find  a  difficulty  in  my  rules  be- 
fore described  for  counting  by  tbem,  I  hare  contrived 
the  following  modes  of  tables,  wbibb  will  answer  for  any 
three  consequent  numbers,  the  middle  being  an  odd  one. 
If  it  were  required  to  count  any  number  of  impulses  on 
the  combinations  of  21,  20,  and  19,  move  the  wheels  till 
the  plenary  number  20  and  19  coincide  with  their  respec- 
tive index  points  on  the  figure  C;  then  observe,  at.  what 

.    number  the  plenary  21  stands  at ;  let  these  be  moved, 
by  any  power,  a  tooth  at  each  impulse.  *  - 

When  you  wish  to  know  the  count,  if  the  whoel  of.  19 
teeth  C  should  stand  at  1 2,  the  wheel  20  at  3,  and  the 
wheel  21  at  the  point  it  set  out  at,  look  in  the-finst  line 
of  the  table  for  12,  and  in  the  cQlumn  nndep  it  for  31 
then  the  number  direct!  v  above  the  column  12  added  to 
the  number  at  the  end  of  the  marginal  linenn  which:  the 
other  number  3  is  situated  will  be  the  number  sodgbt; 
or  if  these  numbers  are  expressive  of  distance,  the  cha- 
racters may  be  formed  by  different  coloured  ink  amongst 
the  figures  ;  but  if  the  wheel  of  21  is  not  at  the  point  at 
Ivhich  it  set  out,  move  it  forward  till  it  arrives  at  that 
point,  only  observe  how  many  teeth  it  required  to  ad- 
vance it  thither,  for  so  manv  must  be  deducted  from  the 
loims  found  in  the  margin  ;  every  combination  of  three 

consequent 
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tonsequent  numbers  is  counted  by  tables  constructed  in 

this  manner.     If  the  instrument  is  for  ascertaining  th« 

distance  any  carriage  runs,  I  select  any  two  or  three  con*' 

sequent  numbers  that  shall  nearTy,  by  the  combinations 

they  will  form,  make  a  cycle  thj^t  >vill  be  completed  in 

even  miles  or  furlongs  by  a  wheel  of  thirty  inches  radius. 

Two  wheels,  one  of  63  and  another  of  €4,   will,  when 

impelled    together,   make  a  cycle  of  4032,    which    is 

nearly  equal  to  1 2  miles,  by  a  wheel  of  30  inches  radius ; 

but  in  order  that  this  combination  may  serve  for  carriage-* 

wheels  of  different  diameters,  I  have  contrived  the  fol-r 

lowing  table, 

VARIATIONTABLE. 


1      2     3     4    5     6    7     a  -  d40  li   12   13   14 

The  figures  in  the  first  |  column- express  the  radii  of 
wlicels  of  every  size  from  four  to  six  feet  in  diameter, 
and  the.  distance  is  found  in  miles  .where,  the  diagonals 
intersect  the  lines  on  which  the  radial  -numbers  are  ar- 

•    •  • 

ranged.     If  a  distance  of  ten  miles  is  found*  on  the^instru- 

ment, 
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ji>ent,  and  the  carriage-wbed  to  which  k  is  applied  be 
2^  inches  radius,  the  real  distance  will  be  onij  9  miles, 
by  a  wheel  of  24  inicbes  8  miles,  by  one  of  33,  1 1  miles, 
and  by  one  of  36,  12  miles. 

COMBINATION    TABLE. 
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Tbe  combination  table  is  graduated  into  miles  by  red* 
figures  at  every  sixteenth  square j  commencing  from  the 
combination  2  and  1  under  it ;  the  whole  cycle, will  be  23 
miles  and  |.  The  three  combination  wheels  C  are  sup-, 
posed  to  be  here  connected  and  inclosed  ir^  a  box ;  ancl 
they  may  be  put  in  motion  by  a  lever  X,  which  '^s  driven, 
by  a  falling  weight,  on  the,  other  side  the  plate^  in  a 
different  compartment  of  the  box,  and  will  ^.Iternately 
strike  a  tooth  in  the  wheels  gf  19  and  20  j  if  the  box  is  any 
how  fixed  t©  a  strap,  and  buckled  round  the  spokes  gf 
any  carriage-wheel,  the  falling  weight  will  impel  then^ 
e^ch  a  tooth  at  every  revolution  of  the  wheel.  The^ame 
contrivance  will  sometimes  be  resorted  to  when  the  nu- 
merical index  is  used  for  counting  the  steps  of  a  man  or 
horse  ;  a  box,  containing  a  set  of  these  wheels,  will  be  fixed 
to  a  band  or  garter,  which  may  be  buckled  or  tied  roun4 
the  leg,  or  fastened  to  the  knee,  but  in  such  a  manner  thaf 
the  weight  shall  fall  at  each  step  to  the  side  of  the  box,  in 
^n  ^ngl^  of  about  45,  ^%^tz\  but  at  the  knee  it  may  be  in- 
verted^ and  tall  at  the  saipe  angle  or  less,  for  at  every  imi- 
pulse  the  velpcity  of  the«weight,  which  equals  that  part  of 
the  leg  to  which  it  is  attache^l,  is  continued  at  every  step, 
which,  by  a  centrifugal  exertion,  rises  upwards  till  it 
in^et3  wi^h  an  obstacle,  it  then  returns  to  its  situation  by 
it3  own  gravity.  The  same  effect  will  be  produced  if  the 
index  wheels  and  plate  are  moveable  upon  the  pin  x, 
for  in  this  case  they  will  apt  th^  part  of  the  weight,  or 
witl^  two  wheels,  ^&  in  figure  B  ;  or  if  they  are  situated 

Tipon  a  straight  plate,  Xh\^%  (  QQQ  | ,  and  it  is  suffered  to 
sKde  freely  in  a  box  or  groove  against  a  fixed  pin,  In 
£oe,  there  is  such  an  endless  variety  in  which  these 
wJieeU  ^ay  be  disposed  .qf^  that  it  v^ould  be  impossible, 

*  These  figures  are  shewn  i(i  (he  table  by  being  reversed^  and  th^ 
progres&ive  numbers  left  out. 

Vol.  Vtl,—- Sfi90Nj)  SfiRi^s,  K  \,  wUK 
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with  all  their  uses,  to  describe  them  in  the  compass  of  a 
tpecification  ;  besides,  it  would  be  a  needless  introductioQ 
of  extraneous  matter,  except  in  arrangements  of  my  in* 
vention.     The  index  G  is  sometimes  used  for  ascertaia- 
ipg  distances  walked,  with  combination  wheels  of  about 
78  and  77,  which  will  make  a  cycle  of  6006  steps,  equal 
to  about  6  miles ;  one  of  the  wheels,  or  a  dial-plate  mo« 
.  vlng  with  it,  therefore  may  be  graduated  with  six  char 
racters  of  ^ny  kjnd,  and  divisions  made  amongst  them  to 
suit  aqy  person's  general  rule  of  walking.     At  the  upper 
side  a  ribbaqd  is  fast  to  the  string  or  wire  that  goes  round 
the  sprm^,  o^  is  connected  with  two  screws  fast  in  the 
^ides  of  it'  oo.     At ^  is  a  ring  or  hook :  if  this  is  fastened 
any  where  above  the  ancle,  knee,  or  hiprjoint,  and  the 
string  any  where  below,  the  action  of  the  joint  will  give 
a^jtion  to  the  instrument.  .  If  it  is  required  to  eive  action 
by  a  weight  to  two  combination  wheels,  graduated  with 
characters  to  express  distance,  a  lever,  as  at  figure  C, 
may  be  made  to  move  a  spring,  fixed  to  a  circular  piece 
,of  tbin  metal,  jpoveable   upon'  the  same  axis  with  the 
"wheels ;  or  the  spring  in  the  figure  D  may  be  loosely 
fixed  to  a  separate  plate,  as  at  q  <?,  and  fixed  in  the  box 
at  the  point  g.    The  box,  by  the  revolution  of  the  wheel, 
will  act  as  a  weight,  aqd  the  springs  will  alternately  open 
and  close  at  their  point,  and  give  the  action  required. 
A  small  crank  pr  pinion,  coming  fronj  a  ratchet-whee^* 
under  the  plate  in  figure  C,  will  so n^e times  be  used  to 
gijVe  motion  to  the  combination  wheels,  see  the  figure  I. 
The  ratchet  will  be  moved,  by  the  weight  w,  with  spring 
fixed  to  it  and  counter  spring  screwed  to  the  plate.  J^are 
^be  two  springs. 

Another  part  of  my  invention  consists  it>  certaib  mod^ 
of  giving  motion,  at  the  end  of  every  revolution  of  on^ 
^irheel,  to  a  tooth  in  another  wheel^  upon  the  same  axis. 
\^t%  there  be  any  nqmber  of  ^heels  1^  pn  th^  S$tme  axis. 
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nnd  let  the  first  wheel  be  impelled  in  the  samj^  manner  aj. 
the  wheel  I ;  upon  one  si(ie  of  the  wheel  Jet  theice  be  ^ 
pin  r,  or  a  spiral  projection  P,  to  raise  the  lever  S*  As 
soon  as  the  lever  has  escaped  the  project  ion,  or  piq,  the 
spring  S  will^  force  it  downwards*  At  the  end  of  the  le- 
vef  IS  another  spring^,  which  is  made  to  act  on  the  wheel' 
adjoining  it.  Any  number  of  wheels  may  be  thus  im- 
pelled, and  they  may  have  any  number,^  teeth,  accord* 
ing  to  the  uses  for  Which,  they  are  intended  ;  if  they  ar^fe 
wanted  for  measuring  distances,  they  may  be  graduated 
with  poles,  furlongs,  miles,  &C; ;  if  for  counting,  cnechar 
tiical  or  animal  impulses,  with  the  nine  digits  and  a  cy^ 
pher ;  by  the  .wheels  thus  decimally  arranged,  the  figures 
oil  the  wheels,  will  represent  the  number  of  impulssea 
without  any  fractional  parts.  Again,  -let  there  be  any 
eccentric  projection  in  one  of  the  wheels,  and  a  doubW-  ^ 
spring  in  ,the  other^  made  to  slide  backwards  >nd  forr' 
Wards  in  the  axle  on  which  the  wheals,  poove.  If  th^  ec- 
xentrk  projection  in  one  of  the  wheels  is  applied  to  tb^ 
projfBcting  points  in  the  other  as  at  ss^  the  eccentiic  pi'o- 
jection.at  eac^  revolution  will  drive  the  spriag  b^ckwardtf 
and  forwards^  whilst  the  spring  in  cpntact  with  a  ratcbetf 
on  the  side  of  the  wheel  wiH  driye  it  forward  at  Qn6.  endy 
and  escape  over  a  tooth  at  the  other.  The  advantage^  of 
this  mode  is,  that  the  machinery  is  CQnceaied  in  the  $m^U 
cylinders,  the  outsid.es  of  which  will  be  marked  with  the 
Bine  digits^and  a,  cypher  each,.  ?o  as  al\yays  to  sh^w.<h© 
number  of  impulses,  nearly  arranged  ^n  a  lin^,  ^s^^t.K  9* 
The  combination  wheels. may  sometimes  ^o^i^tt  of  f<^ 
numbers^  as  at  IS,  1 1/ip, 9.«  JEjnd  th^  Byf?ftec*QRgbt- fop. 
V^  lp>iS"4  ?yB.fM^(jfeditf^tp^^mpP9^  ^e^m^iiftber  t^ 
be  823,;  divide  it  by;  I3p,.the..semaindfyr  .i5i(^,5,^d.let  3  te 
the  number  at  which  15  ^  found,  thef*  TS  :Hg s=5  $^ 
8— 5i:3  and  3  ;<  11X10x9+829=3799.  2^ 
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For  the  application  of  the  combination  wheelsto  rotary 
^-logs  great  advantages  will  result,  on  account  df  the 
small  friction  of  its  parts.  L  (?  is  a  piece  of  iron  j  fixed  to  a 
log  of  wood,  to  one  end  of  which  a  rope  is  fastened  to  drag 
it  in  Xht  water ;  to  the  end  of  it  a  piece  of  brass  may  be 
Jfixed  as  an  axis  for  the  box  and  vahc  v  t;  to  act  upon  ;  the 
box  may  be  made  water-tight ;  arid  an  endles^  sctew  on 
the  brass  axis,  which,  connected  with  the  wheels  iri  the 
box 9  will  give  them  motion  as  the  vanes  and  bo^  are 
driven  tound  by  the  resistance  of  the  water. 

The  vauQs  are  moveable  against  a  small,  Spring,  which 
will  contract  themselves  in  proportion  to  the  resistance 
they  meet  with  in  the  water  as  at  5.  *' 

The  combination  wheels,  wilk extend  to  various  useful 
purposes,  as  wind-gauges,  reels,  and  the  measureodent  of 
6loth,  &c^. ;  and  where  regular  motions  can  be  obtained 
from  sand  or  water,  time^pieces  may  be  constructed,  #ee 
figure  M.     Let  there  be  two  wheels,  one  upon  another ; 
let  the  axis  of  the  lower  wheel  be  fast,    and  project 
through  the  upper  one,  to  which  fix  an  index  hand. 
W  is  a  pulley,  drawn  by  the  weight  ^,  to  which,  a  string 
j^  attached,  that  puts  the  wheels  in  motion,  by  drawing- 
from  the  axis  of  the  first  wheel.     The  wheels  are  con- 
necte^  with  the  pinion  p^  to  the  axis  of  which  a  crank  is 
fixed,  whfch  raises  and  depresses  the  cylinder  j^  in  a  ves- 
sel of  water.     This  acts  the  part  of  a  pendolum,  for  in 
the  bottbm  of  it' there  is  a  hole,  to  admit  the  passage  of 
water  5  to  tegulate  the  time,  the  hole  may  be  enlarge! 
or  contracted  ;  a  weight  at  the  end  of  a  spring,'  o^er  the 
pulley  i'}  baltoces  the  cylinder^.     Again,  let  there  be 
ft-^-pbon'^)'  fekfed  *t  one  end-to  a  float  B  ;  at  the  other 
fhAthere  *i*' a  cock, 't<yrc|gtdate  thetiuantity  of  witer 
that  is  to- pttsa  out  at  it;  as  the  water  is  diniihished  in  the 

i^ylinder  the  fio^tliig  siphon  will  descent^  and  the  drops 

*  /      .  J ..  froDi 
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from  it  become  regular ;  and  if  they  are  made  lo  fail 
upon  the  end  of  a  balance,  to  which  the  ComUinationr 
%vheels  are  fixed,  the  number  of  drops  may  be  asccrtainedy 
and  the  wheels  graduated  accordingly,  or  figures  ex* 
pressing  the  hour  may  be  ni^rked  upon  the  syphon.  If 
the  front  wheel  in  the  time-apiece  M  has  sixty  teeth  ,and; 
the  under  one  fifty-nine,  each  fifth  tooth^  in  the  front' 
wheel  will  indicate  ininutes,  i^nd  five  revolutions  one. 
faour^  which  the  index  band  from  th^  lower  wheel  will 
shew  by  its  progress  on  the  front  wheel.     If  the  pinipoi 

I 

has  five  teeth,  the  crank  will  make  a  revolution  in  one 
minute ;  the  cylinder,  and  its  ,  hole  and  weight,  musfc 
therefore  be  sq  regulated  as  to  make  a  revolution  of  the 
crank  in  one  minute.  The  same  effect  will  be  produced 
by  a  pendulum  upon  an  escapement-wheel,  that  revolves 
in  one  minute.  O  is  a  wuter-escapement.  Two  vessels  «  b 
are  fastened  to  the  axis  r,  but  balanced  upon  the  cen- 
tre c.  The  vessels  are  joined  together,  and  air*tighf ;  one 
of  them  is  filled  with  water.  There  is  a  communioatipa 
from  one  to  the  other  by  the  tubjes  T  T.  N  V  are  weights 
that  rest  alternately  upon  the  vessels.  TTl^^  water  passing 
from  the  upper  to  tiie  lower  one  will,  as  so'on  as, it  pre- 
ponderates over  the  weight  N,  raise  the  point  s  over  the 
obstacle  o,  the  weight  w  drawing  at  the  same,  time  fro;n 
the  axis  e^  will  turn  the  vessel  b  uppermost.  Th^  water 
it  coiitains  will  then  pass  into  the  other  vessel,  and  an  al- 
ternate motion  obtained,  which  may  be  communicated 
to  the  numerical  ijidex  by  a  screw  or  pinion  at  fr.  TJie 
sand-escapement  P  is  upon  the  same  pripciple ;  but  the 
vessels  are  joined  together  at  $y  so  as  to  admit  them  to  act 
separately.  As  soon  as  so  much  sand  has  escaped  from  the 
^MF'^r^f^sspl/ioto  the  lower  one  as  will  overcome  the 
iyeig4>^t't  4t  d^es  above  the  ob^ta^lee^,  and  the  weight  %e^ 
4r^tirs;]tb^  ^ame^  F^  round  upon  its  a:xi!»,  and  brings  tW 
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^^eigfat  u  against  tbe  same  obstacle  at  which  it  stops  tiS  it 
H^overvome  bj  a  balance  of  sand. 

My  airangenieat  for  the  particular  paq)ose  of  sur-» 
Y^jdng  is  a.  combination  of  a  slaj/and  wheel,  which 
J'Ca]l  a  geographer,  as  represented  at  Q^  The  pole  of 
Ae  wheel  is  supported  at  T  by  a  swirel,  which  has  a 
ftOrizontai  motion  within  a  socket  at  the  end  of  the  pole, 
Md  a  perpendicnlar  one  on  its  own  axis.  The  adTantage 
ii'  this  over  the  perambulator  is,  that  it  may  be  drawn  hy 
jt  horse,  and  that  the  sorveyor  may  ride  in  the  seat  fixed 
ttptm  the  p<de.  If  the  wheel  is  ten  feet  in  diameter,  and 
ids  by  a  crank  on  its  axis,  upon  the  numerical  index  at 
9^  tbe  number  represented  thereon  will  be  tbe  number  of 
Mtet  by  adding  a  cypher  to  the  end  of  it. 

* 

In  witness  whereof,  &c. 


Spec^Uatioii  of  the  Patent  granted  to  Thomas  Barkett, 
of  East-street;  Lambethy  in  the  County  of  Surrey  y  Bfar 
thematical  Instnmient^maier  ;  for  an  Invention  whereby 
a  requisite  Quantity  of  Air  xoould  intiHfduce  itself  into  any 
Vessel  containing  JTluidSj  or  a  superabundant  Quantity  of 
Air  therein  discharge  itself^  so  as  to  preserve  the  Fluid 
in  a  constant  State  for  Use,  notwithstandmg  a  Diminu-^ 
timi  of  its  Quantity,  and  prevent  its  being Jlat  or  d^ad  by 
an  improper  Cmnmunication  with  the  external  Air,  or 
th^  bursting  of  the  Vessel  by  an  Expansion  of  its  Con^ 
tents,  as  frequently  experienced  by  Persons  conserving 
LiquatSy  particularly  when  fermenting. 

.Dated  November  6,  1804: 

With  an  Engraving. 


X 


O.alt  to  virhom  these  presents  shall  confe,  Set* 
Now  know  ye,  that  in  pursuance  of  the  proviso  befein-* 
before  mentioned  to  be  contained'  in  the  hereiiibefore^ 
in  paft  recited  letters  patent,  I  tbe  said  Thomas  Bttn- 

nett 


id  preoent  the  Ztquid  therein  becoming  JIat  or  ieai.  %i\ 

liett  do  hereby  djCcIarQ  that  my  said  invention   is  ^e« 
scribed  in  the  plan  hereunto  annexed,  and  in  the  parti** 
culars  hereinafter  set  forth ;  that  is  to  say :  It  consists  of 
a  tube,  which  may  be  made  of  glass,  earthen^ware,  bcassj 
copper,  or  any  metal  or  material  of  which  a  tube  can  be 
ioro^ed ;  which  tube  resembles  in  shape,  in  the  upper 
part,  an  inverted  syphon,  into  which  is  to  be  inserted^ 
such  a  quantity  of  quicksilver,  or  other  fluid,  as  will  fill 
up  the  diameter  thereof,  at  tha  curve  or  circular  bottom 
of  the  in^pument;  the  long  leg,  or  branch  of  which,  is  t^ 
be  inserted  into  the  vent-hole,  bung-bole,  or  aperture^' 
in  the  uppeiv  part  of  the  cask  or  vessel ;  which  bole  Or 
aperture  shoiiki  be  so  closed  as  totally  to  prevent  any 
air  from  passing  into  or  out  of  the  cask  or  vessel,  ex^ 
pepting  thrQugh  the  tube.     The  conseqqence  of  which 
will  be,  that  by  every  alteration,  either  of  the  quantity 

,  of  the  fluid  within  the  cask  or  vessel,  or  its  state,  the 
anicksilver,  or  fluid  in  the  tube,  will  be  operated  upon, 
find  will  vibrate,  or  be  forced  tqwards  fbe  enlarged  part 
of  either  of  the  branches  of  that  part  of  the  tqbe  denomi* 
pated  herein  an  inverted  syphon,  and  qfiarl^ed  A  and  Q 
in  the  delineation  thereof,  (see  Fig  1,  Plate  XV.)  as  the 
case  may  be,  fl#  as  to  permit  a  sufficient  quantity  of  air 
to  inttoduce  ittelf  into  the  cask  or  vessel,  or  to  emit  it* 
self  therefrom,  as  occasion  may  require ;  immediately  af«« 
ter  which  the  quicksilver  or  fluid  will  resume  its  situa*^^ 
lion,  operating  in  principle  as  a  perpetual  stopper,  valve,^ 
or  regulator.  By  which  properties  the  invention  possesse$ 
the  advantage  of  adjusting  the  atmosphere  within  the 
cask  or  vessel,  preserving  thereby  the  liquor  in  a  con- 
stant state  for  use,  and  preventing  its  becoming  dead  or 
flat,  netwithstanding  a  diniinutioh  of  its  quantity,  anc( 
also  prevent  its  bursting  the  cask  or  vessel  during  its  fer- 

*  mentation,  which  it  must  inevitably  do  when  the  cask  oip 
Y^ssel  is  c^lose^  with  th;^  comn\6n  vent-peg,  and  wni(C[h, 


\.  •» 
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if  taken  but  to  prevent  this  inconvenienccj  arvd  not  rein- 
stated'the  instant  fermentatiop  has  subsided,  the  circula- 
tion of  the' atmospheric  air  on  the  surface  of  the  liquqr 
ifiU  occasion  it  to  becoQfe  dead  and  flat,  and  unfit  for 
ifse;  both  which  events  the  instrument  or  regulator  in  , 
question. is  calculated  effectually  to  prevent, 
'  In  witness  whereof,  &c. 


^1 


•~^r 


Sjpecificadon  of  the  Patent  .granted Jo  HAMVzuLvcASy  of 

^hi^My  in  Uie  County  of  York ^  Refiner  ;  for  a  Method 

,^..  separating  the  Ivifii^rifies  from  CruUe  or  Cast  Jrtm 

.^"pithofU  fi^i^S  or  malting  it,  and  of  rendering  the  same 

fttolkable,  and  prof  erf  ox  the  several  Purposes  far  wHick 

Jhrged  or  rolled  Iron  is  now  used ;  and  also  bj/  the  same 

.j^ethod  of  nnprovi^ng.  Articles  iHani{/ac(unid  of  Cast 

Jrvn,  and  fli^re^  rendering  Cast  or  Crude  Iron  appli^ 

caUfi  to, a  Variety  of  new  a)id  useful  Pm^oses^. 

J..      .  Dated  May  13,  1804, 

,  ;  A  p  all  to  whqm  these  present?  shall  cpipe,  &c, 
,  Now  KNpw  VEj  that  in  compliance  with  xhp  sa^d  proviso, 
I  the  said  Samqel  Luca^  do  hereby  declare^b^t  my  sail} 
invention  of  a  method  of  separating  thp  impurities  from 
crude  or  cast  iron  without  fusing  or  melting  it,  and  of 
l^endering.  the  same  malleable,  apd  proper  for  the  several 
purposes  for  which  forged  or  rolled  iron  is  now  vt^sA^ 
ai)d  also  by  th§  same  method  of  improving  articles  manun 
f^ctured  of  cast  iron,  and  thereby  rendering*  cast  or  cruder 
iron  applicable  to  a  variety  of  new  and  useful  purposes^ 
IS  described,  and  is  to  be  performed,  in  the  manner  fol-. 
.  lowing  J  that  is  to  i^ay  :  The  pig  or  cast  iron  being  firs^ 
inade  or  cast  into  such  form  as  may  be  most  conveniens 
for  the  purposes  for  whiph  it  is  afterwards  intended,  is  tq 
^e  put  into  a  steel  converting  or  dther  prpper .  furnace,^ 
(qgetber.witb  a  suitable  cju£(^utity  of  iron  stone,  iron  ore. 
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some  of-  the  metallic  oxyds,  lime,  or  any  combination  of 
these,  (previously  reduced  intb  powder  or  small  pieces,) 
dt*  With  any  othet  substance  capable  df  combining  with, 
or  absorbing,  the  carbon  of  the  crlide  ii*oh.  A  degre^  Jof 
heat  is  then  to  be  applied,  so  intense  as  to  dffedt  an  union  \ 
of  the  carbon  of  the  cast  iron  with  the  substance. made  ■ 
use  of j  and  continued  so  long/a/itime  as  shall  be  fbund 
necessary  to  make  the  cast  iron  Either  partially  or  per* 
fectly  malleable,,  according  to  the  purposes  for  which  it 
may  be  wanted.  If  it  be  intended  to  make  the  iron  per- 
fectly malleable,,  from  one-half  to  two-thirds  of  its  weight* 
of  iron  stone,  iron  ore,  or  other  substaiiee,  will  be  found 
necessary ;  if  only  partially  so^  a  much  less  quantity  will 
Ibe  sufficient;  Five  or  six  days  and  nights  will  in  general 
be  foui^  sufficient  during  which  to  continue  the  hVat^ 
which,  to\yards  the  close  of  the  process,  cannot  be  too^ 
great.  Care  should  be  taken  that, the  pieces  of  cast  iroa 
be  not  of  too  great  thickness,  as  it  would  have  the  effect 
of  lengthening  the  process.  But  the  prdpdrtion  ef  the 
the  several  substances  made  use  <^,-  and  the  degree  and 
duration  of  the  heat  tdhe  applied,  must  greatly  depend  not 
only  on  the  nature  of  those  substances^  but  ako  on  the  nk- 
ture  and  quality  of  the  pig  or  cast  iron  employed  5  a  know* 
ledge  of  which  can  bfe  obtained  only  by  experienea  The 
cast  iron  to  be  rendered  itialleabhi,  and  the  substances  to 
be  made  use  of  for  that  purpose,  may  be  placed  in  the 
furnace  in  alternate  layers  ;  and^  in  order  to  prevent  the 
iron  stone  or  iron  pre  from  adhering  to  the  iron,  a  thin 
layer  of  sand  may  be  plaeed  between  them.  For  th^  im-' 
j)roveaient  of  articles  manufaetured  of  cast  iron,  the  same 
.directions  may  be  observed ;  exeapt,  that  when  the  arti- 
cles are  small  a  less  proportion  of  the  substances  for  pro- 
ducing malleability  will  be  required^  and  also  a  less  de- 
s^ree  and  continuation  of  the  heat« 

In  witness  whereof,  &e. 

Vol,  VIL— SjgCQND  Sjer^e^,  1 1  .Spe-' 
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Speciftcatum  of  the  Patent  granted  to  Job  Rider,  of  Bel- 
/asty  Clock  and  JVatch-maker ;  for  certain  Tmproroeriitnts 
en  the  Steam-Engine,     Dated  March  26,  1805. 


With  a  Plate. 


T. 


O  all  to  whom  these  pres^its  shall  come,  &e. 
'  Now  KNOW  YS,  that  in  compliance  with  the  said  proviso, 
in  the  said  letters  patent  recited,  I  the  said  Job  Rider  do 
hereby  declare  that  the  following  is  a  true  description  of 
4ny  invention,  which  consists  of  various  improvements 
in  the  steam-engine;  that  is  to  say :  First,  in  lining  the 
•teaoi  cylinder  or  cylinders  with  a  soft  metal,  or  a  com- 
position of  metal,  similar  to  bard  pewter,  of  a  sufficient 
thickness  to  admit  of  finishing  the  inside  of  the  cylinder 
orxylinders  of  such  metal  by  drawboring  or  otherwise. 
Secondly,  in  applying  a  hollow  piston-rod,  answering 
the  purpose  of  an  eduction-pipe.  Thirdly,  the  order  of 
opening  and  ^hutting  the  valves.  Foiuthly,  in  regulating 
the  engine^s  speed  by  a  pendulum; 

First.    With  respect  to  the  first-mentioned  improve^ 
ment  of  lining  the  steam  cylinder  or  cylinders^  I  do  not 
think  it  necessary  to  describe  minutely  the  manner  of  do- 
ing It,  as-  the  practical  methods^are  well  known  of  lining 
cylinders,  by  casting  pewter,  or  a  compound  of  metals, 
Tound  a  core,  placed  in  the  centre  of  an  iron'  cylinder, 
-    or  otherwise ;  my  object  is  in  applying  it  to  steaixb-engine 
cylindei-s,  whereby  a  more  perfect  inside  can  he  made 
than  when  cast  iron  is  used  only,  perixiitting  the  piston 
to  work  more  smoothly,  and  be  less  liable  to  firictiou  and 
corrosion  than  irpii ;  for  this  reason  also  I  recommend 
finishing  the  inside  by  drawboring,  making  each  stroke 
lengthways.    By  this  means  I  make  the  piston  fit  closer 
into  the  cylinder  than  is  commonly  done^  so  that  little 

or 
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or  no  steam  can  escape  past  the  piston,  consequently  less 
steam  will  be  consumed  in  working  the  engine;  the 
friction  of  the  piston's  action  will  be  lessened ,  and  the 
stuffing  upon  the  piston  will  last  longer,  without  being 
renewed,  than  any  engine^s  having  the  piston's  action  in 
cast  iron. 

Secondly.  The  piston-rod  being  made  hollow,  and  to 
act  through  a  stuffing-box  fixed  upon  the  piece  that 
stops' the  lower  end  of  the  steam-cylinder,  the  pistoa 
in  the  steam^c^lincjer  being  fixed  to  its  upper  end,  and 
the  lower  end  to  act  through  another  stuffing-box  into  a 
condenser,  by  this  means  the  piston  rod  also  serves  the 
purpose  of  an  eduction-pipe,  havirjg  a  valve  to  the  up- 
per end,  above  the  piston  in  the  steam-cylinder,  opened 
and  shut  occasionally  in  working  the  engine  by  the  ne« 
cessary  work  connected  to  it.  Ry  this  mode  of  a  hollow 
piston-rod,  answering  the  purpose  of  an  eduction-pipe, 
a  direct  motion  and  power  cati  be  obtained  for  the  pui*- 
*  pose  of  pumping  water  without  beam  or  lever,  and  ren- 
der the  engine  more v  simple. 

In  certain  cases  I  recommend,  but  do  not  claim  it  ias  a 
new  invention,  the  application  of  a  solid  inverted  piston- 
rod,  having  the  lower  end  to  work  the  air-pump,  by 
being  fixed  to  its  piston,  and  the.  upper  end  fhced  to  the 
piston  in  the  steam-cylinder  working  through  stuffing- 
boxes,  one  fi^ced  to  the  top  pf  the  air-pump,  and  the 
other  to  the  bottom  of  the  steam-cylinder;  when  the 
solid  piston-rod  is  used,  inverted  or  otherwise,  the  valves 
may  be  placed  as  described  under  tlie  following  head. 

Thirdly.  The  follotiing  is  a  Description  of  the  Valves^ 
and  of  their. Situations  in  the  Engine.  Fig.  1 ,.  a  a  a^a^  is 
a  piece  of  casting,  of  an  oblong  shape,  serving  the  pur^ 
pose  of  steam-chests,  eduction  and  steam  pipes,  bb  is 
a  partition  cast  in  It.     c  c  is  a  round  pipe,  having  a 

L  1-  2  flanch 
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ilanch  dd.  eeee,  oblong  figared  pipes  to  admit  tbe 
valves  2y  3 J  4,  5,  with  .their  necessary  appendages,  as[ 
shewn  iq  the  drawing. .  /g  h  tj  are  rods,  whereby  the 
valres  can  be  shut  or  opened  by  piisbing  them  in  or 
drawing  them  out :  these  rods  pass  through  stuffing, 
to  render  them  air  and  steam  tight,  shewn  in  the  drawing^ 
by  small  dots.  The  cast*piece  aaaah  fixed  to  the  aide 
fianchesof  the  steam-cylinder,  having  the  apertures  from 
the  top  and  bottom  of  the  steaoi-cyljnder  closely  con-r. 
nected  unto  the  apertures  in  the  ps^rt  a  a,  between  the 
valves  2,  3  ^nd  4^  5.  ^  is^  a  pipe,  connecting  the  above 
part  unto  the  boiler,  and  /  is  a  pipe  in  like  manner,  lead-r 
ipg  to  the  condenser. 

The  order  of  opening  and  shutting  the  valves,  accord- 
ing to  the  engine^s  motion,  is  shewn  in  Fig.  2.  The 
dotted  pirclc  represents  a  supposed  circle,  jforoied  by  a 
crank,  &c.  movipg  in  it,  with  the  pow^r  pf  the  en- 
gine connected  tp  it.  The  arrows  exhibit  the  di- 
rection of  the  motion ;  the  figures  1,  2,  3,  4  and  5, 
refer  to  the  different  valves;  and  the  letters  S  and 
O  signify  the  shutting  and  opening  of  them,  accord- 
ing to  the  order  and  pUce  by  then)  denoted.  The 
method  of  connecting  .the  rodsfg  h  i  J,  for  the  open- 
ing and  shutting  the  valves  in  the  order  above  de- 
scribed, may  be  accomplished  in  various  ways,  accord- 
ing .to  pircuQistances,  T^e  saving  of  steam,  by  the  or- 
der of  opening  and  shutting  the  vajves  above  described, 
will  be  evident  upon  comparison  of  niy .method  with  that 
in  common  use. in  other  engines,  in  which  all  the  steam 
contained  between  the  piston  ^nd  the  eduction  valve  is  lost 
(when  the  piston  is  at  the  extremity  of  its  stroke  either 
way)  by  being  condensed  with  the  steam  thi^t  ocpupie^l 
(he  ^pace  through  which  the  piston  acts.  But  by  my 
ipethod  it  is  different ;  as,  for  iof tance,  suppoitie  the  pis- 
.  '  ton 
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Ion  to  be  ascending;  before  it  reaches  the  top  of  tho 
steam-cylinder  the  valve  1,  Fig.  l,  is  shut,  next  the 
valve  3,  and  then,  when  the  piston  has  attained  its 
greatest  height,  the  valve  ?  is  opened,  thereby  permit* 
ting  the  steam  to  exps|nd  itself  through  the  v^lve  4  to 
the  other  side  of  thie  pis^pn  l?efpr^  the  v^ke  4  i9  shut  j 
during  which  tiqae  no  steam  can  come  frpip  tfie  boiler 
until  the  valve  1  is  opened,  and  in  the  descending 
strode  the  like  pp^ratipp  wj)!  ta]s:e  plac^,  as  shewn  in 

Fourthly.  Description  of  the  pendulum^  and  manner  of 
regulating  the  speed  of  the  engine  by  it.  Fig.  3,  A  A,  frame 
plates,  framed  with  pillars  between  them,  as  shewn  a( 
P  P  P  P^  Fig.  4.  A  A  an  arbor,  having  a  nut  a  a  upon 
it,  ^ith  tpeth.put  into  it.  B  B  ^  main  wheel,  fittod,  by 
means  of  the  socket  b  b  uppn  the  main  arbor  A  A  turning 
upon  the  arbor,  which  is  cut  ipto  teeth  hot b  at  its  ex» 
tremity  and  alsp  in  the  interior  part  of  the  riip,  as  shewn  in 
Fig.  4.  e,  a  small  wheel,  equal  in  size  and  number  pf  teeth 
with  the  small  nut  a  a,  acting  both  in  the  arbor  nut  and 
interior  teeth  of  the  maiq  wheel.  F  F  a  moveable  barrel, 
fitted  upon  the  main  arbor  for  the  line  G,  Fig.  4,  to  wind 
round,  Y  an  arbor,  upon  whiph  the  wheel  e  is  fix^^d, 
acting  in  both  sides  of  the  barrel  F.  By  this  means  the 
barrel  F  is  turned  round  uppn  the  knain  arbor,  while  the 
arbor  itselfis  turned  by  tfae  nut  a  a,  acting  in  the  wheel  e, 
and  the  wheeL^  acting  into  the  interior  teeth  of  the  wheel 
B,  thereby  forcing  round  the  barrel  F  upon  the  main 
arbor.  C  a  pinion  acted  upon  by  the  main  wheel  B, 
carrying  round  the  escapement- wheel  D,  shewn  also  in 
Fig.  4.  La  ratchet-wheel,  fixed  upon  the  end  of  the 
muin  arbor,  which  proceeds  through  the  frame-plate, 
and  has  a  click  fitted  to  it  that  acts  into  its  teeth.  '  K  a 
M'9C(p  or  en41ess  screw  wheel,  fitted  upon  the  other  end 

of 
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of  the  main  arbor.  I,  an  endless  screw  or  worm  which 
acts  on  tlio  wheel  K.  O  O  two  pins  for  securing  the 
wheels  L  aod  K  upon  die  main  arbor. 

Fig.  4  shews  the  wheels  flat,  haying  the  same  letters  of 
reference  to  the  several  parts  as  described  in  Fig.  3. 
M  a  pair  of  pallets,  which  are  acted  upon  by  the  wheel  D. 
N  £i  pendulom-rod,  connecting  a  pendulum  bail  to  the 
pallets  M,  which,  by  means  of  the  weight  suspended  to 
tholine  G,  presses  the  wheels  round  that  give  power  to 
continue  the  pendulum's  motion  by  the  inclining  parts  of 
the  pallc:ts,  which  are  acted  upon  by  the  wheel  D  moving 
round.  T!ie  speed  of  tlie  engine  is  governed  by  this  rC'r 
guialor  in  manner  following, 

i  he  worm  I,  Fig.  3,  is  turned  by  the  engine*s  motion, 
which  winds  up  tlie  weight  suspended  to  the  line  G; 
which  weig-jt  is  connected  to  a  lever  in^sucb  manner  that, 
according  to  tlie  height  of  the  weight,  the  lever  permits 
the  valve  1 ,  Fig.  1 ,  to  open  more  or  less ;  that  is  to  say, 
when  the  weight  is  at  its  height  the  valve  is  least  opened, 
and  when  descended  to  the  bottom  it  is  opened  to  the  ut- 
piost.  It  is  also  necessary  that  the  aperture  of  this  valve 
be  made  in  the  form  of  an  inverted  cone.  It  was  shewn  in 
Fig.  2,  th;it  this  valve  shuts  and  opens  twice  every  stroke, 
and  this  lever  is  not  to  prevent  the  opening  and  shutting 
of  the  valves  as  before  mentioned,  but  to  limit  the  ex- 
tent of  the  opening  by  the  rojy,  Fig.  l,  springing  up 
to  the  leverx  which  is  connected  to  t!ie  weight.  These 
things  being  premised,  it  is  evident,  thut  should  tbe  en^ 
gme  winJ  up  tlie  weight  by  turning  the  worm  I,  Fig,  3, 
faster  than  the  pendulum  pernnts  it  to  descend  by  the 
wlTeel-hand^D,  Fig.  4,  going  ronnd,  thfe  apeitur^  of  the 
valve  1,  Fig.  1,  will  be  conti'acted,'  and  vice  versa. 

The  ratchet-wheel  L,  Fig.  3,  with  its  click,  is  useful 
only  when  th6  worm  I  is  ti^own  out  of  geei*  to  keep  the 
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barrel  from'  running  the  line  off  by  ih^  weight's  gra- 
vity. By  means  of  the  aforesaid  construction  liU'c 
power  is  lost,  and  the  ispeed  of  the  engine  can  be  regu . 
lated  to  the  greatest  nicety,  by  adjustuig  the  length  of 
the  pendulum,  and  in  varying  the  number  of  teeth  in 
the  wheels. 

In  witness  whereof,  &c. 


Queries  relating  to  Dames  answered. 
By  John  Conyers,  Esq^. 

I 

From  the  Communications  to  the  Board  of 

Agriculture. 

\J .  1 .   What  is  your  breed  of  cows  f 

Av^.  The  North  Devonshire  ;  having  found  by  expe- 
rience their  superiority  in  every  respect  over  all  the 
others  that  I  have  tried.  I  might  prefer  the  Hereford-  . 
«hire,  if  my  land  was  firm  enough  to  bear  them ;  but 
mine,  like  the  land  in  most  dairy  countries,  is  of  a  tena- 
cious nature,  arid  suffers  by  the  treading  of  heavy  cattle 
in  the  wet  weather. 

Q.  2.  How  are  they  fed  in  summer  aiid  in  winter  ?  and^ 
what  quantity  or  breadth  of  grass  and  winter  crops  do  they 
consume? 

Ans.  T,hi5  must  be  regulated  by  the  quality  of  the 
pasture  ;  if  extraordinary  good,  one  acre  will  suffice  ;  if 
moderate,  one  and  a  half.  A  Devonshire  cow  in  milk, 
during  the  winter  inonths,  consumes  about  oiie  ton  of  hay ^ 
or  rather  kss^  ' 

d.  3r  Are  they  kept  in  fmusesy  or  abroad  f 
Ans,  Certainly  best  kept  in  houses^,  whilst  af^  fodder  is 
given.  •        '    .  ' 
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Q^  4.  Are  they  ever  fed  with  green  food  rnowedj  and  with 
what  effect? 

Ans.  Th'is,  like  moSt  other  dairy  countrie&,  prodaee^ 
very  little  green  food,  except  the  natural  grass,  and  this 
is  never  rtiown  green  for  fodder; 

'    Q.  5.  At  what  age  are  heiferi  sent  to  bull? 

Ans.  One  of  the  greatest  evils  attending  a  d^iry  farm 
isj  that  of  the  cows  slipping  their  calves,  which  is  much 
occasioned  by  the  heifers  being  sent  too  early  to  bull. 
Mine  do  dot  go  to  the  bull  before  they  ^e  three  yean 
old. 

»  m 

Q.6.  At  what  age  is  it  most  adviseabte  to  dry  ams  far 
fattening  ? 

Ans.  I  think  this  a  ipost  important  consideration.  I 
have  observed  in  this,  and  mpst  other  dairy  countries,  the 
practice  is  to  continue  milking  or  suckling  a  cow  till  her 
constitution  is  so  exhausted  that  no  power  of  fattening  is 
lefty  and  her  flesh  is  then  no  better  than  carrion^i  In  the 
vicinity  of  London,  I  am  told,  the  Jew  butcbci^s  pur- 
chase the  cows  that  have  been  so  worn  out,  at  very  low 
prices,  to  make  sausages  of.  It  is  diiEcult  to  say  pre- 
cisely at  what  age  a ,  cow  should  be  dried  ^  as  it  must  de- 
pend in  some  measure  on  the  constitution  of  the  animal; 
bUjt  on  an  average,  I  think,  between  the  ages  of  seven 
knd  nine. 

Q.  7.  What  is  tlie  description  of  cows  that  ^.  after  milk- 

ingj  ara  the  best  adapted  to  fattening  ? 

'  Ans,  The  North  Devon^ 

* 

Q«  8.  At  what  ages  are  calves  weaned^  and  in  what  man- 
ner treated  ?  , 

Ans,  Calves  arc  weaned  frdm  the  time  of  their  birth, 
such  only  being  taken  for  that  purpose  as  are  calved 
early  in  the  winter,  so  that  they  ttiay  be  of  an  age  to 

graze, 
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,ji^raze,  as  soon  as  there  may  be  any  grass  in  the  spring  ; 
thev  arfe  usually  feJ  by  hand  with  ^kim-milk  and  Warm 
Warer  ,  mine  have  an  infusion  of  hay  in  the,  water. 

Q..  9.  .Jverag€  pr^dmt  of  youf  c&ws  in  butter pr  ^hfe^e, 
eal/j  andhg^f    .  '  u 

Ajis.  Upon  an  aVej^ag6  t^n  cd\^s  gi^e  Ave  dozen  pound 
t)f  butter  per  week  iri  the  summer^  and  two  dozen  in  the 
-winter,  A  ^od  North  Devon  cow  fats  two  calves  a  year. 
My  thirty  North  Devon  coVrs^ have  this  year,  upon  an 
average,  produced  (a  profit  of)  thirteen>pourids  tourtfeen 
shillings  per  coi^.  •  ,- 

Q.  Iv).  U(v&e  attj/j  and  what  improvements  beenimade  in 
daii^  utensils  ? 
Ans.  None. 

Q.  \\,,  Are  t fie f^  any  circumstances  in  the  management 
.  ^ your  couK pastures  which^  merit  noting? 

Ans,  The  management  of  a  cow-pasture,.  I  conceiiy^, 
-does  not  difiecfrom  that  of  any  pa,sture  applied  to  other 
uses.;  it  consists  in  not  suffering  any  stagnate  water  to* 
remain  on  the  surface,  or  the  land  to  be  poached  by  the 
trea,ding  of  heavy  cattle  in  the  wet  season. 

Soap-ash  seems  to  be  the  manure  whicn  produces  the 

.  sweetest  sort  of  herbage.     The  wild  carrot  is  the  oiily 

%veed  I  am. acquainted  with,  which  is  pernicious  to  t};ie 

.  taste  of  butter.   It  is  on  the  old  pastures  only  that  the  best 

butter  is  o^ade. 

Q,.  1 3,   Hwoe  yoid  Any  particular  method  of  rmfmifac-'. 
-  turing  butter  or  cheese  loorthy  of  cmimunicatim  ? 
1       Ans.  Nonej  bat  what  is  generally  know^p  ;   extreme 
'    eleanli.nesa  is  required  in  every  part  of  it.  ' 

Q.  13.  How  are  the  skim-milk  and  whey  applied  ? 
Ans.  Either  to  ^he  fattening  of  porkers,  or  to  the.  dis- 
posing of*  it  at  the  rate  of  tliree  ponce  p^r  gallon  to  tiiQ 
••Vol,  VII.-^-^EQOND  Series.  Mm  lower 
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feur  arid^^tf<^  j^  w^k.    )  lifa^fe  ktfcy^n  ^  Iibg  ^tftcfdt 

pounds  to  the  stone,  fed  oniy  upoiy  skim-AfRc. 

^  1*4.  'tVhiii  is'lke  fyfiMtHpiiAir^y  sdli'M^^ 

jr»rA  VA^  addition  of  artji  other  ifijfbrmatim  which  m^ 
keconccwed^uSefiil. 

From  my  observations  oi^  the  thanagemeitt^^  Baky- 
fertns,  it  apjpears  to  me  that  much  loss  to  the  pbHIic,  and 

to*tHft7dttiieifs  thetW^lV^s,  is  Sli§t;lJtf<iil  hi%e  prtkice^ 
of  tlte  cow,  by  butter,  cheese,  or  veal,  B^ng  HHe  dnijr 
objects  of  consideration  ;  it  is  difficult  ^  ^y'lrh^^lnay 

^Vb  ^e^  ^MSotmt  dJF,  1$^  UDfiititf'Ile'^Mlf^^id^lifel^rable,  *t&e 
meat  that  is  wa^ted^by-  higgl^incie^tnty^tflt^fiil^t^ttMe  ^^ 
'd^s.    The-  man^feiMgH t  «f %  dMty  tett9g<^  fl^Uer  :i^f  too 

^  tnri^h'  tro^tetnc&to  t$fe  f^t Ai§ted^  lo^  l^4^Q9etd^  k^^iSerMUIt,. 

Hhe  falTgtJe'of  it  gciVeriif^rffiitts  u{lon>th«t{|tfii|«t1s  ^fe^ 
daiight^srHie  c6<is6^if<fce  *bf  ^ftUh  \)f  Jl4l{e''>}iiia¥sfte9: 
been,,  that  th^'twc^trrtfte'Sda^ty  lids- btf^-^udi-^«ti«ll4*„ 
and: the  %tfkling  '6f  «alves-f4ar  vcriFstifesUt^tkL^tn  Its^^lace. 
Wh«i  'this  •  hippfehs,  tfife^  profits'frdin  Afe  firtfti^fe--«l»i^ 

'  nished ,  *  the  covrs  so  etelptoyeW  'aie' mbife^i^ftpidly .  wdfti  dut 

'than'  those' used^  for  firifting;  ^Ittd  tbe'))4ighbDi]rt)0^d,-par- 
ticularlv  the  lower  classes  of  it,  su(Fernie^^fhAi'€lfe<^^^- 

•'pi'ivatvon:  of  skTii]<4inUc  fdrtbeipfAmittes,.'or'thef»meilis  ofi 
iattening  their  :p^Sy  by  p^yhug « a  weekly  ^snin  Ibr  lie 
keepof  thenK  No  bno-y  exjc^t  those^  wlK>bai*€?  witnessed 
it,  can  conceive-  what  'an  •oficoui^igetaent'  tbe jatteri  pfao 
tice  irto  t:he  frugal  «and'rndtisti:tao9^sband»an;  and  if 
iarcners  would  dispose  of  theip  ^kimnaiUk  in  this  manner 
Hiore^!»][^erallj  thaa  they  da^  tostoad  of.contractiog  witb 


^1%-butchcrs  for  the  sale  of  their  pigs,  they  would  find 
*heir  profits  ft^^a^  grft*,  ^ml^«?:  ?f0^14:^>WtualIy  con- 
^duce  '^p.  tjie  iQwering;  of  their,  pcipt;  r^t^  h^^  h«tter 
being  made  than  usual,  owing  to  the  circumstance  I.haVie 
.mentioned,  and  the  greaft  expenses  attending  a  dairy,  I 
t:<ll^i^r:iil93%^  icG^f^iJ>^tH(  ^o  th^  ^\^  4^t;  iJ^^t  artrcl^  i^-. 
<r^Jig  8ft  ipqc^  ill  price  5  h#  the  m^nage^nt  of  a 
ndairy,  I  believe,  to  be  open  co  mxxch  oeconoiny.^  The 
consumption  of  fuel,  is  an  object  of  great  consideration  , 
and  cottld  the  dairy-&rmers  be  prev^led  upon  to  use  coal 
ii^M^d  «f^  ^'opd,  and  he  i|iad^  ^cqi|ai{)tQ4  W'itl>  the  ini- 
]|r^O(^l»iiient^  fetely  n^Lde  in  the  6r^-plj|j^^  ^f  biirvdng  the 
^tm^ly  tb^y  lyQiijd  SQpn  1^^  s^n^ib^p  of  th^  ^dvantag.^ 
of  it  t  ^ufil*  4-  pr^tiipe  is  thie  mor^  de§ir<^W«?,,  be<;a.«Se  if 
V011I4.  be  tb^  ^€^8  qf  tbp  poMiiird  ly^es  b^iwg  ^adiQate^ 
(roiBi,  ii^atead  gf  being  eflcQwr^fi^.  io.  t|ie  badges,  Thfj 
^hi§  pf  tb§  h^y  wi^ll  mijc(i-^ws  9f^$j^i9ie:  i«  th^.  winte; 
i^  a  gre^  ded.DCtiQflt  from  tji^  proftt  of  tip  dai^y.  N<i 
i^f^t^sl  mh^^tVii^  for  it  bfts»  1  belfev%  l^f^  hj|>hert^ 
^\?i^Q^»,Tft^  It  isi^^t  till  the  second  Wi^4,in>|^y  therf 
{s  99M»Uy  n^uml  gras$  enough  £or  thjf  c%ws  to  i^^si^ 
on  ;  JbilJt  thi^  erll  i;9  likely  t^a  b^  ^leyi^t^i  by  th^  \%^Qr 
^di^a  of  wbfldt  is  Vnpwu  ^y  ^  iig^uieK^^^jQw-gra^ 
fwhjcjb  .certjMDly  appears  to  pqisess  all  ^  ad^a,nta^ff 
'Of  4)fio9^  l^itboot  any  of  iits  dang«ro»&  c^seq^nqe9» 
#mi  19  ge^tiD^  t»  be  Qii»rh  cialtiv^d;  xk^  4ij%ulty  0^ 
susKsertniQing  whetber  th^  j^«4  i^  genu^ioe  ^t  fi^^  tiijie  cf 
fM^dbia^iog  it^  is  tb^:^  Qoly  imp<^im^Jt  ii«^ V  .^  i^  t^^ 
£»mS%  lUOCj^  g^o^c^l)-^  U3e4 
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On  the  Construction  of  Fkld  Gafes^  - 

St/  iff.  Charles  Waistell,  of  High  Holbom^ 

« 

With  an  Engri^vingt 

From  the  Traksactions  of  the  SocietV  for  the  Encoii^ 
ragement  of  Arts,  Manufactures,  iincl  Commerce. 

77ie  Thanks  ofth^  Society  were  presented  to  ^r^  Waistell. 

^or  this  Communication^  » 

JL  HE  various  methods  used  in  bracing  comiDon  gates 
for  fields,  prove  that  not  one  of  them  is  greatly  superior 
to  the  rest  5  for,  if  it  was,  that  method  would  have  been 
generally  adopted.     Most  gates  are  loaded  with  super^ 
fluous  timber  in  some  of  their  parts,  and  are  constructed 
upon  such  bad  principles,  that  they  are  frequently  broken 
by  their  own "  Sveight,  .^ided  by  the  concussion  of  t^e 
bead  againsfthe  falling-post }  atid  this,  long  before  apy 
part  of  the  wood  begins  to  decay .     I  have  for  some  time 
given  this  subject  considerable  attention,  being  impressed 
with  the  idea,  that  if  common  «]:ates  could  be  constructed 
with  less  timber,  and  upon  better  principles,  the  saving 
of  timber  only  would  be  of  national  importance  ;  for  we 
have  many  millions  of  gates  to  uphold  in  Britain,  and 
their  nujiYbers  are  annually  increasing.     Gates  made  ac- 
cording to  my  plan,    possess  great  strength,    are  very 
llfjht,  *  and  'of  easy  s^nd'  sii?jple  construction,'    Although 
HHitormity  of  appearance  be  not  esseiitidl  in  a  common 
gate,  yet  it  is  w  (^rth  having  when  it  cai\  be  obtained,  af 
in  this  gate,  without  additional  expense. 

My  gate  is  m^de  with  short,  and  consequently  less  va^ 
]nable,  oak  or  ash  timber,  thaii  those  pf  the  commonest 
ponstrnction  ;  its  strenL'th  is  much  greater  ^han  any  other 
g.4^e  iuade  with  a  like  quantity  q(  timber,  fh^re  being  9% 
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four  distant  points  between  the  head  and  the  heel,  two 
l^^lrs  and  a  brace- crossing  each  ether;,  and  I.  doubt  not 
tihat  it  will  be  found  prpportionably  more  durable :  it,  is^ 
l^sides^  verv  easy  to  construct ,  and  requires  le3s  labour, 
tban*  most  other  con\inon  gates,     Twe^ty-nin.e  years  ago 
]  designed  plans  for  ornamental  gates,  with  scsmi-oral  and 
semi-circukr  braces,  and  had  them  executed  ;  the  plans, 
'^ere  sent  to  my  friends  in  various  distant  parts  of  thi^^ 
]kingdom,  as  also  to  Ireland ;  and  I  have  the  pleasure  tOf 
observe,  that  they  arp  become  almost  the  only  omamen^' 
tal  gate  in  many  parts  of  England.     1  he  plans  of  thiem  I 
iiever  published,  although  they  were  prepared  for  eo-* 
graving  fifteen  years  a^o ;  and  I  should  be  as  iiidiflerejpit 
iibout  my  present,  design,  of  a  common  field  gate> .  if  l 
did  not  conceive  that  its  publication  would  materially  be^ 
Defit  the  public  ;  the  introduction  of  this  form  b^ipg,  I 
conceive,   of  some  national  importance!  as. timber  has 
been  lately  greatly  enhanced  in  price,^  and  is  irapidly  on 
the  advance. 

This  gate  w^s  designed  for  the  approach  to  a  countzy 
residenpe;  but  for  common  purposes,  the  wicket  on  onf 
Ji^t)d,  ^nd  th^sbort  length  of  rails  on  the  otUer^  may  bft 
omittedt 

Reference  to  the  Engraving  of  Mr.  WAi^XELL'sJ^jftK* 

.  (Sep  Pl^t^XIV,  Fig.  I.) 

DIMENSIONS. 

The  h^el  of  th^  gatfj  to  b^  about  3 J  inches  square. 
The  head  of  ditto  -»  ▼  »  -^  2|  by  3  inches^' 
The  top  rail  or  b^r  -  ^  -  -^  3f  by  1 1  inches. 
The  bottom  bar  -  -  •  •"  ^  ^|  ^J  I J  inches. 
•J'he  bar  ip  the  middle  of  the  gate  3  by  1 J  inches. 
TJ^^  o^her  ^ars,  and  flie  4  brapes    2jby  l|  inches. 

Observations 


S?0  On  ihs.  ConamctunL  ^Fuli  GMtes. 

The  hemd  and  keel  otthe  gatemay  be  of  oak^  «imI  tli^ 
Imvs  and  braces  ^  fir.  Nanvw  aud  tbiek  bars^  nrhtnk 
bneedi  a*  in  thb  desigfr^  are  stronger  than  broad'  and  tkm 
oncBy  eontaimng^rtie  same-cpiaiitity  of  thnber,  aad  they 
abo-  oppose  a  leso  surfeee  to  the  wind.  The  two  points 
ifi  the  heel  of  the  gate,  to  which  the  tbioibles  are  fas* 
|toaed>  may  be  considered  as  firm  or  fised  points.  From 
fhese  points,  viz.  l  and  2,  two  brates  to  proceed  to  4  ami  . 
"^y  in  the  middle  of  the  bottooii  and  top  bars,  atod  being 
tkiere  secared,  these  become  fixed  points,  and  from  these 
two  points,  viz,  4  and"  3,  two  braces  proeeed  to  5  and  &, 
flxing  those  points.  The  gate  is  thus  doubly  braced,  viz, 
.  A*om  the  top  of  the  heel  to  the  top  of  the  head,  by 
Bdeans  of  the  braces  1 ,  4,  and  4,  5  ;  and  from  the  beN 
eom  of  Ae  heel  to  the  bottom  of  the  heed,  by  means  of 
the  braces  2,  3,  and  3, 6*  On  each  side  of  tbe  gate  are 
€Wo  braqe»,  and  those  parallel  to  each  other.  The  brace 
proceeding  from  the  bottom  of  the  heel  of  tbe  gate,  and 
Ihat  which  is  paratlal  to  it,  as  also  the  bottom  bar,  are 
all  strained  in  the  way  of  compressioti,  and  the  brace 
proeeed  ing  from  tbe  top  of  the  hed,  and  the  other  brace 
wbich  is  parallel  to  it,  and  also  the  top  bar,  are  aK 
SstraiQcd  in  the  way  of  .extension.  The  strains  in  this  gate 
being ''none  of  them  transverse,  but  all  longitudinal,  it 
would  support  a  vast  weight  at  its  head  without  having 
its  form  altered.  The  braces  all  serve  the  double  pur- 
pose  of  keeping  the  gate  in  its  true  form,  and  ofshoKten* 
ing  the  bearings  of  the  bars,  and  strengthfening  tbem» 
Few^ gates  have  less  timber  in  their  braces ;  and  perhaps 
in  no  other  way  can  a  gate  be  $o  firmly  braced  with  so 
small  a  quantity  of  timber. 

At  3,  4,  7,  and  8,  two  braces  and  a  bar  of  tbe  gate. are 
Srmly  screwed  together  by  means  of  iron  pins  and  screw 

nuts. 


att^.    JSt'thie  ofber  pioirim/Whei«  9iiiy  one  famie  itrosai^ 
ti  b&r,  Common*  gdite-iMiik  are  used. 

iFy  in -some  cases,  «  strong  4op  batr  be  vwtjMii;  to«9« 
sisribe pressure  'df  heav^'c^ttley  a  4iar  /or  bofltrti,  d)Mt 
^i\%  mcfaes  brost^  and  one -inch' tbiek>  «nay  be  kml  ^itb  its 
*bitKtd  side  upon  the  'top  ^bar,  and  <i«ed  thereto  'by 
itaieans  6f  the-'ends  'fS  -the  'bm^es  'in  'tiie  micMIe,  jaigi 
*b3rtheiieel  antt'heaH  of  the  ^gdtjBttit  /the  two  ^eiids  of  »k. 
•^Is  bofard  will,  in  this  portion,  «rew3t^exa<:ily  tbe  'sante 
"j^ressirre'as 'a  thicfk  tic^p^bar,  three  ^ncbiis  broad  tby^fotfr 
Hdefaes  deep,  {iltfaotrgh  it  cioiMain  ?to  tiioye':thaniMJf>tlie 
-timber.  ^ 

In  thegromidpkn,  or  Ittritoiltol  aeetion,  7'refireseiit» 
«a  piece  df'wood^  ^boutfowt  itiebe&Gube,  pinned  'to  ab& 
*ftllhig  'poit,  «  little  ^below  %be  eatd),  »tx)  ^top^tlie  gaife 
%rom  'swinging  bejft^nd  the  ipdftt :  ^anotber  {stop  near  tba 
"gfom^  may'beixsefdl. 

Wben  gdtes  tere  ^btmg  'to  -  open  -  one  ^ay  "oniy, '  thdr 

^eis  'and  heads  generiiiy  'rest  against  the  bangiiig  anii 

^feillmg  posts ;-  but  'when  they  -jure  bwng^acoordiixg  to  tbl» 

tfesign ,  gates'miy'  be^ittaiBle*aboul;:  one^  foot .iborteri  for^  the^ 

^££6ie  XJpening,  ^wdA  <  consequently  r  they  \must  ^be  lightftrji 

j^ron^er,  attd  iess*i»peflsiTe. 

• 
When  tbt  two  books  in  the  lianguig;  post  ^te  plaeed  in, 

^^  saloe  :4)€qrpeiidiGalar  line,  a  gat^^^iike.  a  ^^oor,  will 

;  tn^apy^  idireetionr  in  which  it  loay  he..placed .  ,  BkU  ,  in 

;rtlti^iai:galeiii^y>sliat  itself  when  tlBro\Tn  opei^  the. 

j^oksarenot  placed  exactly  perpendicular;  tlie  tipper 

iliOokidaUMag  a^kttle  t(»^ards  the  DaHii^.post,  ^r  ;atfew 

'"feet  l>eyond'  it.   '  In '  Palaver  direetionr. thatf iMokodecliiies 

the  ^thest^  in  the  same  direction  w'di  the  ^ate-rc^ty^if 

ii^obstructed^ 


mnobstmcted,  and  its  jiead  cannot  tben-sink  any  Idiirefw 
.Make*  the  head  describe  half  a  circle,  and  it  will  thus 

•  biye  attaiaed  its  utmost  Islevation,  and  will  .be^  eqi^ly 
'inclined  to  descend  either  to  the  right  or  to  the.  left  **■ 

i     The  following  method  of  fixing  the  hooks  and  thim-* 

-bles  willy  I  think,  be.  found  to  ansinisr  verj  w^ll  forle 

ipate.th^t  is  intended  to  open  only  oi^d  way.     I^upppsiog 

the/face  of  the  hangii^post  to  be  set  perpendicul^^.and  < 

the  upper  hook  drivep  ,in  near  its  inner  angle,  as  bie*  , 

•presented  in  the  prece^if^  design,  an44  that  tl>e  }os^ 

•liook  must  be  /our  feet^  and  a  half  below  it  ;  suspend  a 

plumb-line  from  the  upper  hook,  and  at  four  feet  an4  a 

Iiltlf  mark  the  ppst ;  then:  at  one  inch  and  a  half  farther 

from  the  gateway  than  this  mark  drive  in  the  low^r  book.> 

tbis  book  must  project  about  half  an  inch  farther  ftoj^  the 

•  fs^e  of  the  post -than  the  upper  hook.     In  the  section  or. 
ground-plan  of  the  gate,  the  two  white  qj|rcle»  near  U)e 

-haitging  post  represent  the  places  of  ^he  tfi-o  books  .H^hefi^ 

.brought  to  the  sama  horizontal  line.;    that ,  nearest- jte. 

;  gateway  represents  the  pjace  of  thi^.  upper  hopk.    A  liner 
drawn  through  the  naiddle  of  ,the^^  two  circles,  «^nd^.^f^- 

^ tended  each  way,  wilj,  on  one  hand,  represent  ^^^ks^lje's 
natural  line  of  rest,  and,  on .  the  other,  the  liiie  of  .its 
highest  elevation.  A  gate  thus  hung  will,  when'  throwa 
open  nearly  to  the  line  of  its  higl^st  efevatioh;  i*etum  to- 
the  falling  post'  with  a  velocity  suiHciept  to  resist  a  mo- 
derately strong  wind.  This  velocity  will  be«  6i^er  in- 
creased or  diminished,  according^Iy-  as  the  "upper  hocfe 
declines  more  or  less  from  a  position  perpendicular  to  the 
lower  hook.     In  order  to  adapt'  the  thimbles  to  these 

*  See  Chap.  11.  or  Mr.  P.irkei*s  I'^sjisi^l. .©n  the  Hainging  of  Gates; 
•nd  abo  the. Agricultural  iippurt  for  jN>rlhuuiberiand,  hy.Messis* 
Bailftv  and  QjLilley.         , 

»     1      i       :  ,  hooks. 
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hooks  ; — as  the  lower  hook  is  one  inch  and  a  half  farther 
from  the  gateway  than  the  upper  liook,  the  lower  thim- 
ble must  have  its  eye  an  inch  and  a  half  farther  frpm  the 
heel  of  the  gate  than  the  eye  of  rije  upper  thimble,  in  or- 
der that  the  bars  of  the  gate  may  be  in  a  horizontal  posi- 
tion when  it  is  shut*  And  as  the  upper  liook  projects 
half  an  inch  less  from  the  hanging  post  than  the  lower 
hook,  the  upper  thimble  should  be  fixed  half  an  inch 
nearer  the  farther  side  of  the  heel  of  the  gate  than  tl>e 
lower  thimble,  in  order  that  the  gate  may  be  in  a  perpen- 
dicular position  when  shut.  If  the  thimbles  have  straps 
embracing  the  heel  o1^  the  gate,  and  proceeding  a  few 
inches  along  each  side  of  the  bottom  and  top  bars,  an4 
if  they  are  fixed  to  the  heel  bars  and  braces,  by  means  of 
iron  pins  and  screw  nuts,  great  firmness  will  be  given  to 
the  gate  at  those  two  points,  which  are  those  that  suffer 
the  greatest  strains*  i 

Description  of  a  Machine^  on  the  Principle  of  Hier&s 
Fountain^  designed  to  raise  Part  of  the  IVater  of  a 
Spring  or  small  Brook y  where  some  Feet  of  Fall  may  be 
acquired,  to  a  gi*eater  Height,  for  the  Purpose  cfisiater* 
ing  higher  Levels, 

Invented  by  the  late  Dr,  Erasmus  Darwin* 

Extrdctedfrom  his  Phytologiai 

With  an  Engraving,  ' 

a  b,  Fig.  2^  (Plate  XIV*)  the  stream  of  water.  hcC^ 
the  height  of  the  fall  of  it,  suppose  ten  feet,  de,  two 
vessels  of  lead  or  iron  containing,  suppose,  four  gallons 
each.  fghikly2LXQ  vessels  of  lead,  containing,  suf^^ 
pose,  two  quarts  each,  op,  two  cocks,  each" of  which 
passes  through  two  pipes,  opening  6ne  and  closing  the' 

Vol. VII. — Second  Series.  .  ,  N  n  other. 


274        Account  of  Suhmerine  Mines  in  Comwalk 

other,  y  r,  a  water-balance,  moving  on  its  centre  j,  and 
turning  the  two  cocks  o  and  p  alternately.  /  u  and  w  x^ 
two  air  pipes  of  lead,  one  quarter,  or  half  ain  inch  dia- 
meter within,  y  z^  y  z^  yzy  water  pipes,  one  inch  dia- 
meter. 

The  pipe  hcc  is  always  full  from  the  stream  a b  ;  the 
small  cisterns  g  i  I,  and  the  large  one  (/,  are  supposed  to 
have  been  previously  full  of  water ;  then  admit~water,  by 
turning  the  cock  (?,  through  the  pipe  c  e  into  the  large 
cistern  e.  This  'water  will  press  the  air,  which  was  in  the 
cistern  e,  upfthe  air-pipe  w.r,  and  will  force  the  water 
from  the  small  cisterns  g  il  into  the  cisterns  h  k and  great 
C.  At  the  same  time  by  opening  B,  the^lvater  and  con-» 
densed  air  which  previously  existed  in  the  large  cistern  cf, 
and  the  small  onesfhk^  is  discharged  at  B.  After  a 
time  the  \tater-balance  g  rs  closes  the  cocks  now  open, 
and  opens  their  antagonists  ;  and  the  cisterns  fhk  are 
emptied  in  their  turn  by  the  force  of  the  condensed  air 
from  the  cistern  d  as  the  water  enters,  into  it  from  the 
pipe  b  c. 


♦    Account  of  Submarine  Mines  in  Cornwall, 

By  Mr*  Hawkins. 

X  HE  following  paper  is  presented  to  our  readers  as 
preparatory  to  another,  which  we  hope  soon  to  publish, 
relative  to  a  work  of  great  public  interest,  now  going 
forward,  ^^e  mean  the  opening  of  a  passage  beneath  the 
bed  of  the  river  from  the  London  Docks  to  RedriflF. 

It  will  be  here  seen  how  tvorks  of  a  similar  nature,  and 
much  more  difficult  to  execute,  have  not  only  been  al- 
ready donCj  but  in  fact  are  in  some  degree  comnion,  in 
•thor  parts  of  this  kingdom  ;  and  that  the  opinion  which 
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some  hold  of  thp  impossibility  of  the  above  uQdertaking 
being  compleated  can  only  proceed  from  not  knowing 
these  circumstances. 


/ 


The  mine  of  Huel-Cok,  in  the  parish  of  St.' Ju^t,  in 
Cornwall,  which  descends  eighty  fathoijis,  extends  kself 
forward  under  the  bed  of  the  sea  bevond  low-water-mark. 
In  some  places  the  miners  have  only  three  fathoms  of 
rock  between  them  and  the  sea ;  so  thiit  they  bear  v.ery 
distinctly  the  movement  and  the  noise  of  the  waves. 
This  noise  is  sometimes  terrible,  ard  of  an  extraordinary 
Joudness ;  the  Atlantic  OceaQ  having  here  many  hundred 
leagues  breadth.  In  the  mine  the  rolling  of  the  stones 
and  rocks  over-head 9  which  the  sea  moves  along  its  bed, 
is  plainly  heard  ;  the  noise  of  which,  mixed  with  th^ 
roaring  of  the  waves,  sounds  like  reiterated  claps  of 
thunder,  and  causes  both  admiration  and  terror  to  those 
Jwho  have  the  curiosity  to  go  down. 

In  ope  place,  where  the  vein  was  very  rich,  they 
searched  it  with  imprudence,  and  left  Jb^ut  four  feet  of 
rock  between  the  excai'ation  and  the  bed  of  the  sea.  At 
high,  water  the  howling- of  the  wav^s  is  hea^d  in  xhis  place 
in  so  dreadful  a  manner,  that  the  miners  who  work  neaf 
it  have  often  taken  to  flight,  supposing  that  the  sea  wad 
going  to  break  through  the  weak  roof,  and  penetrate  into 
the  mine. 

Dr.  Stukeley  relates,  that  a  coal-mine  at  Whitehaven 
is  advanced  so  far  under  the  sea,  at  a  depth  of -1 50  fa* 
thorns,  (a  depth  greater  than  that  of  any  part  of  the  Chan- 
Del  between  England  and  Ireland,)  that  vessels  pass  over 
the  heads  of  the  nainers.  Between  the  miqe  and  the  sea 
there  is  a  considerable  mass  of  matter. 

A  very  wonderful  circumstance  at  Huel-Cok  is,  that 
in  some  places,  under  the  bed  of  the  sea,  where  ttiere  is 
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only  a  small  thickness  of  rock  between  the  mine  and  the 
sea,  in  one  place  not  more  than  four  fcct^  there  does  not 
enter  into  the  mine  but  a  very  small  quantity  of  wa-i 
ter  by  leakage  :  when  the  miners  perceive  any  chinks, 
which  might  give  it  a  passage,  they  stop  them  up  with 
clay,  or  with  oakum.  The  like  method  is  used  in  the 
lead-mines  of  Para  Zabulon,  which  also  run  under  the 
bed  of  the  sea. 

The  mine  of  Huel-Cok  has  been  abandoned  for  about 
fifteen  years  past,  on  accoupt  of  the  danger  which  conti-. 
nually  became  nxore  menacing. 

But  a  work  much  more  enterprising  than  any  related, 
was  one  executed  in  the  midst  of  the  sea  itself,  neat  the 
port  of  Penzance,  in  Cornwall,  about  a  century  ago. 
At  low  water  in  this  place,  a  gravelly  bottom  was  left 
bare,  in  which  was  discovered  a  multitude  of  small  veins 
of  tin  ore,  which  crossed  each  other  in  every  direction. 
The  adjacent  rock  also  contained  this  mineral  in  consi- 
derable quantities :  they  \vorked  this  rock  whenever  the 
sea,  the  time,  and  the  season  would  permit,  until  the 
depth  became  too  great. 

.  There  is  nothing  known  more  of  this  mine  to  any  cer- 
tainty till  about  fifteen  years  since,  when  a  poor  m'iner  in 
the  neighbourhood  undertook  the  work  anew,  and  conti- 
nued it  with  a  degree  of  intelligence  and  pei'severance 
which  cannot  be  sufficiently  admired.  Before  relating 
the  plans  which  he  formed,  and  the  success  with  which 
he  followed  them,  I  will  endeavour  to  give  some  idea  of 
the  difficuHies  he  had  to  conquer,  q,nd  of  the  obstacles 
which  nature  seemed  to  oppose  to  him. 

The  place  where  the  tin  ore  is  found  is  in  the  midst  of 

the  sea,    about  200  yards  from  the  shore ;    and  as  the 

bank  of  the  sea  in  this  place  is  very  steep  and  high,  this 

distance  is  not  less  considerable  at  low  water.    This  plac* 

is 
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is  covered  by  the  sea  at  high  water  six  yards  deep ;  and 
as  the  bottom  is  very  gravelly  and  full  of  rocks,  the  wav^s 
become  much  agitated,  and  rise  to  a  great  height,  when 
the  wind  blows  from  particular  points.  This  inconveni-* 
^nce  takes  place  all  the  winter,  and  has  always  caused 
the  failure  of  the  different  attempts  which  have  been 
made  before  to  erect  enscines  to  drain  the  mine  and  raise 
the  ore*  At  low  water  th^  rock  rises  a  little  above  the 
surface  of  the  sea  ;  nevertheless,  there  is  not  ten  months 
of  any  year  in  which  it  is  uncovered. 

Against  all  these  difficulties  a  human  creature  had  to 
contend,  whose  whole  property  was  not  ^  worth  fifty 
crowns.  This  90urageous  miner  employed  three  sum-- 
mei^  in  sinking  a  pit,  during  which  time  he  could  only 
work  two  Iiours  a  day,  and  every  time  when  he  went  to 
work  found  his  excavation  full  of  water.  This  he  was 
obliged  to  empty  out  before  he  could  touch  the  work, 
which  occasioned  still  greater  difficulties  when  h^  set 
about  blasting  it.  > 

At  first  he  hgd  only  need  of  strength  and  patience ;  but 
when  he  sunk  to  a  greater  depth  he  added  to  them  inge- 
nuity. He  built  round  the  mouth  of  his  pit  a  turret  of 
wood  impervious  to  water,  and  by  this  means  was  able 
to  prolong  the  time  of  working  on  the  rock.  He  farther 
endeavoured  to  sl^ut  out  the  *sea  entirely  from  his  pit,  by 
raising  the  turret  above  the  greatest  height  to  which  the 
sea  could  reach. 

But  here  he  had  new  difficulties  to  conquer  J  first  to 
make  this  turret  impervious  to  water,  and. secondly  to 
stay  it  in  such  a  manner  that  neither  the  flux  or  reflux  of 
the  sea,  or  the  shocks  of  the  waves  could  overturn  it: 
the  enterprising  miner  had  provided  against  these  diffi- 
culties ;  by  good  chance  the  rock  was  a  porphyry,  hot 
too  hard  to  cut,  but  still  very  firm.  He  shaped  the  por- 
tions 
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tions  t>e  separated  from  it,  and  disposed  th^m  in  a  regular 
inanner^  at  the  bottom  of  the  turret,  and  closed  and 
jcalked  with  oakum  and  fat  cement  ail  the  interstices  be- 
tween )the  wood  and  the  stone,  so  that  the.  whole  was 
jBDited  into  one  mass.  The  pit^  like  all  those  in  Conir 
wall,  was  lined  yvith  planks ;   all   the  joints   were  well 

r 

calked  and  payed  with  pitch.  When  his  frame-work  was 
thus  raised,  he  supported  it  with  iron  braces. ,  He  formed 

■ 

tben  about  the  mouth  c^the  pic,  so  raised,  a  platform  of 
planks,  which  rested  on  four  great  piles,  and  fixed  ob  it 
^  windlass,  lyorked  by^  fout^  m^n* 

This  work,  as  may  I^e  imagined,  took  much  time,  and 
met  with  many  mishaps  in  the  execution  ;  but  the  per* 
sererance  and  presence  of  ipind  of  the  undertaker  con^ 
/qaered  all  obstacles.  When  tbe^pit  and  tower  were 
finished,  be  then  reaped  the  fruit  of  his  industry,  and 
estaUished  a  regular  work  at  Siokwork,  drew  from  it  in 
S  little  time  a  considerable  quantity  of  tin,  and  put  his 
suiventure  on  a  very  good  footing. 

But  sQnietimes  this  undertaking  was  not  in  such  a  good 
ftate.  •  To  save  expense,  and  diminish  his  labours,  be 
littacked  the  part  of  the  mine  overhead  ;  by  which  means 
at  high  water  the  sea  penetrated  through  the  chinks  of 
die  rock,  so  that  he  was  obliged  to  sustain  the  roof^ 
.iirbich  was  extensive,  in  some  parts,  by  planks  and  thick 
props,  to  prevent  tlie  great  nria^s  of  water.  Which  pressed 
fN^  it  above,  frorr>  driving  it  in.'*  Besides  this,  notwith- 
Mandisg,  bis  pains  and  endeavours,  it  was  not  possible 
for  him  to  keep  his  wood-work  water-tight  in  the  winter  ; 
and  wbi^n  the  sea  was  rough  he  could  not  transport  thfi 
pre  ashore  in  his  boat.  He  was  forced  to  desist  from  the 
:prork  all  the  winter,  but  resumed  it  in  April,  In  the 
autumn  of  1790  the  chamber  excavated  in  the  inside  of 
|^|e  irock  had  the  following  dimensions. 

Greatest 
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Greatest  depth     -^---.-.36  fecft. 
Depth  to  the  level  of  the  passage      -»     -     26 
Greatest  diaaieter  of  the  chamber     -     -     IS 
Least  diameter'    -^--;-^-*       3 

Four  men  in  two  hours  emptied  the  pit  of  water  by  tfii  ' 
l^'indlass,  at  the  rate  of  four  tons  ih  a  minute  j  towafdf 
the  end  of  which  time  six  men  drove  it  fronii  the  bottoili 
of  the  pit,  and  poured  it  into  the  passage.  After  draw^ 
ing  ofl'  the  water  they  worked  six  hours  more  on  thei  rdck# 
From  one  tide  to  another  they  raised  about  thirty  sacks 
of  ore,  each  sack  containing  fourteen  gallons  j  fifteen 
sixteenths' of  which  were  so  rich  that  they  prcduced  oncfc-- 
sixth  of  a  hundred  weight  of  tin,  and  one-sixteenth  of  i^ 
hundred  was  procured  from  the  remaining  part  ;  sof 
that  in  sijf  months  they  raised  to  the  value  of  600  /. 
sterling  of  tin.  As  most  of  the  ore  was  interspersed 
in  a  hard  rock,  difficult  to  pound,  the  undertaker  had 
it  roasted  in  a  common  lime-kiln,  which  answered  per-* 
fectly  welL  There  was  nothing  of  this  kind  done  m 
Cornwall  before. 

What  I  have  related  is  what  t  mvself  saw  of  this  sin- 
gular  work,  which  is  known  by  the  name  of  Huel-ferry^ 
One  of  rny  friends,  who  is  in  that  part  of.  the  country, 
wrote  me  as  follows,  in  1792. 

"  We  have  hopes  that  the  work  on  tlie  vein  of  ore 
mixed  v/ith  porphyty  will  become  hereafter  very  profit-i> 
able.  '  It  is  found  on  both  sides  of  the  pit  for  a  great  ex- 
tent ;  the  old  work  is  still  continued,  and  the  mine  is  stilL 
rich.  A  house  near  the  shore,  built  of  stones  collected  oq 
the  beach,  and  with  the  fragments  from  the  top  of  the 
vein,  is  going  to  be  thrown  down,  on  account  of  the 
abundance  of  tin  contained  in  those  stones.  One.  of  the 
agents  told  me  that  in  the  last  summer  they  raised  3000/, 

worth  of  the  ore.'* 

In 
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In  another  letter,  the  same  person  writes,  "  They  arc 
constructing  a  steam-engine  on  the  shore  opposite  the 
mine  :  a  wooden  bridge  serves  to  go  to  the  rock,  till  th« 
pit  of  the  steam-engine  and  the  adit  from  it,  which  they 
are  going  to  run  to  the  mine,  are  finished.'* 

The  extraordinary  man  who  conceived  and  executed 
the  work,  I  have  related,  died  in  the  winter  of  1 791, aged 
70  years. 


Experivients  made  on  a  large  Scale  on  the  melting  of  Iron 
in  a  Reverberator^  Furnace,  By-G.  A.  Lampadius, 
Professor  of  Metallurgy  and  Chemistry  at  Freyberg, 

From  the  Journal  des  Mines. 

X  SHALL  first  give  a  description  of  the  reverbcratbry 
furnace.  It  was  composed  of  three  principal  parts:  1, 
the  flue  and  the  ash  pan;  2,  the  furnace  itself;  3,  the 
hearth  and  chimney.  In  order  to  produce  a  requisite  de- 
gree of  heat,  the  air  Avas  conducted  by  a  vertical  pipe, 
several  ells  in  length  ;  the  inferior  aperture  of  which  was 
above  a  current  of  water,  and  consequently  led  a  fresb 
and  condensed  air  to  the  body  of  the  furnace.  Th^ 
combustible  employed  was  wood.  The  bottom  of  the 
furnace  presented  an  oval  receptacle,  capable  of  contain- 
ing between  three  and  four  quintals  of  metal.  The  fiame^ 
which  passed  with  rapidity  through  the  furnace,  after- 
wards escaped  by  a  chimney  eight  ells  in  height.  The 
furnace  had  an  aperture,  whidh  might  be  closed  at  plea- 
sure by  means  of  an  iron  handle.  There  was  another,  a 
few  inches  square,  above  the  bod}*  of  the  furnace,  made 
for  the  purpose  of  introducing  the  nozzle  of  a  pa^r  of 
l)ellows,  or  the  neck  of  a  retort* 


•/ 
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tii  tlsing  this  furnace  I  bad  occasioii  to  reixiai4  Very 
jdistitietly,  that  in  the  flame  of  a  reverberatbty  furnaee^ 
^hen  closed)  there  are 'always  a  multitude  df  oxydated 
|>articlei»  of  carbon^  which  coiiittiunicatd  to  it  the  pro-- 
jperty  of  red^eiion  ot  disbxydatibUi  Thi^  bpihion  I  bad 
already"' expressed  on  the  subject  of  a  lii&mbir  by  Mi  Da* 
^amerai  lil  some  of  the  esperinienb  tre  hiade  use  o^ 
ddsA^  and  we  observed  that  the  smoke  which  il^ued  froni- 
it  was  black  and  tbick>  imd  it  possessed  thbsci  qualiti^es  in 
a  higher  degreei  m  proportion  to  the  A'eshne^s  of|  the 
^dod  employed;  But  as  soon  as  we  made  ii3e  of  the  beU 
lows  br  the  blow^pipe^  the  flame  appeared  to  be  deai;'; 
because  then  tb^  oxygen  carried  along  with  the  Wind 
or  vapour?)  oxydated  the  carbon  which  was  ill  the  fiame^ 
and  tbiis  produced  a  stronger  beati  ^ 

I^irst  Exj^rimenl  with  ike  smple  Pire  of  iht  ^uiiidtci. 

The  furnace  having  be^h  heated  fot  some  hours^  and 
Htbe  fii^e  being  very  violent)  about  three  quintals  of  vxnetal 
Vere  put  into  th^  reverberatory  furnacci  This  metal 
,Vrben  bard  was  gr^y^  and  had  a  fine  grains  In  an  hpur> 
e  scum  like  scoria  appeared  on  tlie  surface  of  the  melted 
mass,  whicb|  to  judge  by  its  appearance,  consisted  prin* 
jcip^Uy  of  carburet. of  irdni  \ye  tried  to  rcmova  it,  but 
as  we  found  that  we  tpok  away  at  the  same  time  some  of 
the  metal  which  adhered  to  it>  we  desisted/  Soon  after** 
nvards)  the  furnace  being  closed  ^  we  be^rd  a  continual 
bubblinj^,  like  that  proceeding  from  a  visqdus  matter 
when  boiling  in  a  close  vesseL  On  opening  the  furnace 
inre  accordingly  saw  that  the  whole  substance  was  in  a 
s^teof  ebuliitiori)  and  that  bubble^  were  constantly  rising 
to  the  surfece>  where  they  burst  with  a  beautiful  blueish 
fiamew  These  flashes  bad  the  colour  exhibited,  by  Carbii- 
retted  hydrogen  gas^     The  bubbling  continued  as^  long 

VbU*  yit»-*S£C0ND  S£RI£S»  O  o  a^ 
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^%  xht  fine  ifife  1i«pt  Qp ;  md  firom  time  to  tittie  %  gt^tir 
<}iiantky  of  ictma  wais  fo^ned  r  h^  h  cosld  sot  be  ^e^ 
toK^ned'^ii  aooocHYi  o£  fhe-  rieeous  cofK^sttinc^  which  tb6« 
itt64a)'  now  fti8CMM4^  SiMides,.  as  tte-  iMkeA  maes.  walk 
feMyieniiy  .<»Kfi%d- in  wAm  ito  pnestnt  a  im#  travfino^  to  th^ 
nir,^  1^  icorid  was  taissad  with  it  by  that  tiperatioo.  At 
rtfe  end  of  fire  hours  i4  ceased  to  be^did^  and  seemed  tdr 
4e  refined.  It  bad  lost  it»  grrey  colour,  and  the  "ftrnmes^ 
4sf  ilfs  grais^.  It  was  now  white-  wi&  a  eoarse^  gniin,  and 
appeared  to^be  more  malleable,  birt  nereithefess  eodd 
not  be  fofgedl  The-t^finer  pot  it  intb  bis  ordinarjfdr' 
WRce^  wheiB:  it  was  r^efifved  in  fesa  «hBe>  and  wHh  lesi 
ek'ouble,  than  the  common  m^taL 

A^  it  hadbieeiy fetmd  impossibfe  to-separate  tiie  scoria  iit' 
liiis  first  experiment,  and  as  no  alteration  was  tnade^iii^tfae' 
form  o£  the  ordinary:  re.fining^-&H'nace,,  which  might  hare^ 
been  done,  nbthing  pobitive  ean  be  affirmed  relative  to 
l?he  practkal  adv'antage  of  refining  by  means  of  re^^efbe-^ 
iKitoty  Anrf laees*  We  ^^wne  simply  conrinced  of  its  pos^ 
aibility,  andi.were  enabled  to  demonstrate  the  theory  of 
fhat  operation;  that  is>  we  obnainodactearinsight  into- 
what  passed  while  it  was  pi»rformin^..  the  melted  ma» 
was  converted  ntto-  wm  by  means  ©f  t4m  e«:ygen,  coir- 
^neck.  in  the  small  quantity  of  atmospheric  aif^  which 
^jointly  vith  azote  and  -carbonie  acid,  gas)  coTered  the 
«tirface  of  tbe-mekedmatter.  This  oxyget^  nnited  wkfr 
the  carburet  of  iron,  upon.  wUeh  earbonic  acid  *gras  and 
laiKydof  iron^wefie- forn^,.  andic*  wafii4iis  thatpfodoceJt: 
the  bubbles  of  ak  and  the*  scoria^  Tlie  lightness  of  the 
ii'ottiy  scoria  that  rose^  to  the  sotface  at  the  beginning 
\wis  the  reason  of  its.  separation  from^  the  rest  of  the 
snass  ;  but  as  $(>on.  as  tlie  air  begaik  ta  act-,  it  was  agaiii 
^in^tJKiyed*  v 

Jktoni 


^SifConi  iExperimeht,^  in  wMch  tJ^  Fire  of  the  Furnace  was 

4dd(fdiy  the  J^apour  qf  Water. 

carburet  of  iron,  l^y^vii^Arisof  ste9iQ»  ;  by  igniUeg:  the  K^wsm 
•^^etr  t)^  neutdr^  was  de^em^Qsed,  aiHl  I  obtatoftd^omrbonic 
•^*i4.  tfs^  by^ogafi»  ;§#&,  aiMl  o«yd  of*  irom  As/die  dif*^ 
^fiQGA  betw«ep  tbe  melted  (bdaiomd- iroii^  censis6s«  in  9 
^rtaUi  ^aiitkjff^  *CArbi^9t  of  heofi  wbiefa  isU^oataioed  in 
«tbe  {brqieri^  ^)^  wbich  must  be  sepa'ratedto  convert  te 
^o  koo^  I  w^^.  desrrous  •of  trying  tbe  effect  of  steam,  ott 
^ijie  metal  i«ir  tbe  smrei4>ei:atary  fiirnace^  priocipaUy  :to 
.^usceFtaia  to  wbat  degr^ae  iron  pay  be  refined  in:  this 

^  4J>9Vtt  t)ir^  cpin^ls  «if  n^etal^  of  1J)e  same  kmdas 
that  used  in  the  preceding  experiment^  M^ere  put  into  ^ 
it^Q  rciTFeiib(Bra|o«y'itnrnacew  l»tQ'a«  large  tubulated  j^tort 
T^s  0O^n^.  dfhUeen  ot  ^w^f^y  poiHMb  cf  watet! ;  to  the 
'neck  was  adapted. a  gun^barrel,  the  eod  of  which  eatered 
'tbe  smaU  aperture  of  the  furnace.  This  wstter  w^asmade 
«to  boit  in  such  a  manner  that  the  steam  ^vas  dtflTused  with 
ithe  flame  over  tlie  inching  metal.  In  hatf  .an-  hour  aU 
^he  characters  of  refining,  which  bad  been  before  Te- 
markod^  manifested  jthemsek^& ;  tbe  babbling  ^(vtsas  more 
coBsidendiile,  anA  ithe  flame  that  4escaped:attt be  clrinfiney 
.ivaa  farigbtcc  Two  boors  after  the  xionimencement  of 
4tim  operation  ^he.ac^dl:  was  tefdemsbed  with  waten. 

Abfimt  tbe  .fbuvth  bout  the  matd  began  to  thietien  ;  an: 
its  eonelnaon  it  presented  adl  the  characters  of  Teiined 

iron,  an4  we  in^ined  that  tbe  operation  w.as  finished. 

We^r  biQwever;  fiMiatf^  tbe  grain,  of  this  iron  much'  'finer 
iAuok  that  pKidiided.  by  the  precediiig  experiment,  and 
etho  maia  XiSA  JUL  ol  boles,  occasioned  hf  smali  bob* 

O^  2  Vft 
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.  We  delivered  it  to  (he  refiper,  who  treated  k  Iq  tlM(: 
same  n^anper  as  the  preceding  ;  bqt  what  was  our  astQ<^ 
nisbcpent  to  find|  on  its  being  exposed  to  the  fire,  that  if 
required  more  labour  and  longt^r  tine  by  ai^  hour  tbaa 
the  metal  the  ipo^t  difficult  to  be  refined. 

Having  tried  a  specimen  in  the  state  in  which  it  wa» 
tairen  out  of  the  rererberatopy  forn^ce,  I  foimd  that  it 
eontahied  a  greater  quantity  of  oxygen.  Experience 
bad  previously  taught  me,  that  half  ^  pound  of  grey  oie?' 
tal,  treated  in  a  retort  with  four  ounces  of  cbi^:oal,  (puri- 
fied of  carbonic  acid  gas,)  yielded  32  cubic  inches  of 
carbonic  acid  gas.  A  like  quantity  of  white  metal  gave 
165  cubic  inches  of  the  same  gas,  Four  ounces  of  the 
metal  of  this  second  experiment  mi^ed  with  two  ounces 
of  charcoal  gave  96  inches,  and  consequently  half  a  pound 
would  yield  1 92. 

Hence  tt|e  proportions  between  the  quantities  of  4)X^ 
ygcin  contained  in  tliese  different  kinds  of  |Xietal|  were  as 

follow : 

>  _  -• 

|n  irqn  super-refined  with  steaqi     ^    -.    •     192 

In  the  ordinary  wl^ite  metal       ?    r    r    ^     165 

In  the  grey  pietal  -.-.-^..•,      3^ 

To  the  iron  produced  by  the^xpeeiment  just  4escribet 
{give  the  epithet  of  super-refined,  (or  surcharged  with 
oxygen,)  because  I  imagine  it  to  be  fovmed^tn  the  follow^ 
ing  manner.  ^  The  steam  is  decompQsed,  and  destsojn 
the  cUrouret,  a$>  the  atmospheric  air  does  in  the  ordinary 
method,  of  r^fioinp? ;  but  at  the  sam^  time  this  water 
pommunicate:>  to  the  iron  so  great  a  quantity  of  oxygai| 
that  in  the  refining  it  i^iust  qot  only  separate  the  scoria^ 
but  likewise  disqxydate  the  metal.  This  experiment, 
]>^sideS9  confirms  the  property  possessed  by  iron  of  bemg 
jpxydated  at  different  degrees^    If  it  has  produced  nq 

l4vanta|ft 
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iidi^afttage  to  the  practical  part  of  the  science,  it  hs!&  at  ' 
least  adiied  to  our  kopwledge  qf  the  properties  of  the 
metalt  > 

Third  Exp^rimrni^  in  which  ihe  Fire  of  the  Furnace  zm  : 
ioided  bjf  the  Action,  of  the  Bellows^ 

The  ^me  farnace  was  used  as  before,  and  the  retoitc 
lempioyed  in  the  preceding  experiment  was  rcpl  tced^by  9. 
dotible  bellows,  five  feet  long,  three  broad,  and  the  pojfr-* 
tefior  extremity  of  which  when  open  was  four  feet  in* 
height.     It  was  placed  in  such  a  manner  that  the  current 
ef  air  ^oold  be  parallel  to  the  flame,  and  in  the  middle 
<of  the  furnaee.    The  bellows  worked  at  the  rate  of  eis:ht' 
nr  ten  strobes  a  iii^inute.    The  object  of  this  experi|C)(ient 
Was  to  ascfertain  to  what  degree  the  air  thus  supplied,  would 
. .  c|)ntribute  to  the- refining  \  the  furnace  was  arranged  and 
filled  as  in  the  preceding, 

*    Id  lifdf  an  hour  it  was  perceived  that  the  heat  Ivas 
much  stronger  than  in  the  first  and  se<:ond  experiment ; 
the  phenomena  of  refining,  which  have  been  already  men*' 
tioned,  immediately  afterwards  manifested  themselves: 
Biil'iiistead.  of  the  frothy  scoria  obtained  in  the  first  ex- 
periment) a  stratum  of  very  fiuid  scoria  was  formed^ 
3«ifaioh^  spreading  over  the  whole  surface,  prevented  the 
refining.    These  scorias  when  hardened  had  a  dark  brown 
^^oiir^  9nd  .a  fracture  similar  to  glass^    More  than  one 
dtte»)pt  was  made  to  remove  them,  but  Ihe  stratum  was 
%o  thin  that  it  was  impossible  to  succeed  ;  as  soon  as  one 
was  taken  laway  another  w^s  formed.     At  the  expira- 
jtion  of  fmir  hours,  the  iron  being  still  very  fluid,  it  was 
Stirred,  ii^  order  to  bring  the  different  parts  spiccessively 
IQto  contact  with  tb^  air.     The  result  was  an  extraordi-j. 
pary  beat  in  thjpr  furnace,  together  with  a  combustion  andj 

tjBoiatill^tioa  similar  to  that  which  takes  place  when  a 
-  '        sted 
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irtMl  wire  is  bvoed  m  9^cfg9a  gas*  This  ejQr^^ftm'pv^ 
d^^cod  fresh  scorU  ^  %9  sooa  as  tbe  ftirF)ii8  oqM^  aU  b^ 
came  quiet  again,  and  the  stratum  of  scoria  pift  a  stQplflr 
the  ozydation  as  befcM'e.  At  length,  after  three  hoars 
niorey  dmrieg  whicb  the  nelted  mass  'was  seTerat  thnes* 
agiUkted,  it  appeafcd  to  thicken.  As  ire  peiceiyed  that 
it  likewise  diminished  considerably  ia  q/mititj^  thqfire 
^as  extiogoished,  and  the  matter  ia  tbe-fianiacewassuC^ 
fered  to  cod.  Being  thea  weighed,  it  was  foood  to  hvt^ 
lost  considerably  ia  weight.  Its  es^traordiaaxy  ficafiturtr 
had  before  led  ipe  to  stssypect  a  high  degree  of  oxydaticMi^. 
instead  of  being  grey  and  graimiatedgi  it  ivas  white  likf^, 
xilver,  and  compact.  It  was  covered  with  a  |^««i|taQii|« 
ber  of  spherical  cavities,  of  greater  or  Jes^  aiagnitiHia^ 
vhich  e?idcntly  announced  the  e^istea^ e  of  a  gaseoa* 
apatter,  the  disengagement  of  which  ha4  t^haa  plae^ 
during  fusion. 

This  mass  was  top  small  to  b^  fefiaed;  ^^vij^fx- 
amined  th^  quantity  of  oxygjea  i|  containe49  ia  dife  s^^Ml 
fuanner  as  I  had  doae  with  the  metal  prodi^^  by  tbf 
other  experiments,  I  found  tha(  four  ouacea  yjiirfdt4 
eigbty-seren  cubic  inches  of  oxygen  ga^  i  conseqpefj^ 
5inly  nine  less  than  thai  which  bad  beee  Irealtod  ivith 
Steam.'  Thus,  ia  all  pcobabiUty,  tha  oxydatioa  yKm  ift 
this  instance  too  violent,,  and  the  iron  sup^-refii)flsd«  M 
the  metal  in  the  course  c^  the  opeipatioa  JiiA  not  be^mil 
viscous,  it  ipu^t  have  be^  super-satvralQd  with-  i^y§9^ 
ivitbout  passing  ^o  tte  state  of  iroa  ;  the  Mrtiuiely  it  is 
tnie^  must  have  beea  totali^  destroyed  during  the  opersr* 
tian«  and  this  wast  hav^  prodtno^d  th^  silvery  aqlpiir. 


Extmi 
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"jtxPrncf  from  a  MtTtidir  *en  the  sfffepnig  of  ^o^lyjini  tJie 
iftflkence  'iff  its  dtffeirf^  Spates  pn  Dyeing.     Se^d  to  t6t 
Rationed  Instifut^:  b^  J.  LI  ftoar^,  ViPe^ftor  qf  the  £hf4^ 
iffg  EstMuhment  m  the  Imperiti  Mcmifactories^ 
By  M\  Bouillon  Lagrange* 

(Concluded  from  Page  22S.} 

J.  HESE  e^pentMnt&,  bjr  denM>ni^mting  ebat  tlie  gt^asl^ 
^rid  tbe  potash,  ivhicli  is  one  of  ks  component  princifdes^ 
inerease  or  decreasfe  ia  the  Merinos^  aecording  to  their 
«tate  of  healtli  or  cf  disuse,  enable  tis  liisi^WMe  to  form  it 
judgment  of  the  imHaediate  relation  of  Ibis  substatice  X^ 
^Aiese  differeiyt  s/tates,  as  also  of  iu  iBBueneeon  the  b^uit^ 
of  their  products.  For  it  xvould  be  ^a  great  mistake  to 
4ook  upon  it^^  ^judicial  to  chetii,  when  we  know  that 
^be  augm^ntatii^ivof  this  secreiion  i»incapaUe  cf  alteriii|^ 
%be  heai€h>o(^'the  animals,  lvhkh.i^t;e  the  subject:  of  tb^ 
«xiseUent  iebservacions  dC,  Messrs.  iGiibei^,  Tessier^  aa4 
fluzard  h\x  the  growth*  of  long  wools-;  and  wlien  tte 
laost  eel^raled  itatcttalists  agree  in  rejecting  every  mew 
thed  tending  to  depW^re  them  of  it,  such  as'  expoBUT|; 
tiiem  to 'long  rains,  aud  washing  their  ba<Tks.  Besides^ 
this,  dees  net  the  Merino,  which  is  the  most  distingdished 
<rf^|Jlthe  species  of  this  genus  for  the  fineness- and  the 
Iteauty  off  its  rich  fleece,  yield  the  greatest  qtian«* 
tity  of  grease  ?  and  do  we  not  see  this  substance  dimi** 
Bishtng  with  the  quality  of  the.  wool,,  and  dwindling  t^ 
nothing  in  those  ^i  the  seme  species  thauK  are  covered  witik 
imir,  as  the  sheep  of  Guinea  and  Senegal  ? 

M.  Roard,  not  baring  yet^a  suflficient  ntii;nber  of  factl^ 
^o  decide  this  important  questicm,  intends  to  consider  il 
•more  in  detail,  in  prosecuting  this  comparative  examina<- 
tien  of  the  wool  and  grease  of  sheep  of  various  spede^i^ 
and  in  different  states  of  health  and  disease^ 

A* 


ttS        On  the  steepmg^ef  iVdot^Mni  the  Tvfluenei 

I 
*  .sAsbe^catuiat  at  present  give  his  observations  ;i^  tat 

latitude  of  ifbicb  they  are  siiseeptible^  he  hastens  to 

.make  public  the  experiments  relative  to  die  effects  pro<« 

1  duced  in  dyeing  by  the  different  qualities  of  the  wools  bd 

employed. 

Tbe  colour  assumed  by  wools  while  steeping^  appeand 
to  him  a  i^ct  so  interesting,  that  he  thought  it  nece5$ary 
jto  investigate  the  cause.  He  alternately  ebaifged  tb^ 
vessels  and  the  agents  destined  for  this  operation,  and  as* 
certained  that  this  coloration  ought  to  be  ascribed  en- 
tirely to  the  action  of  copper ;  for  ammoniac  forms  a  blun 
precipitate  in  steeping  vessels  of  that  metal*  while  the 
same  precipitate  is  extremely  white  if  vessels  of  eartb^ 
porcelain^  or  even  tin^  be  employed.  . 

Wool  that  is  left  for  some  hours  in  boiling  water»  in  ^ 
copper  vessel,  acquires  a  greenish«grey  tint^  but  this  e& 
feet  is  greatly  augmented  by  the  ordinary  nlixtare.  of 
alum  and  tartar.  If  into  this  bath^  saturated  airid  bmli^^ 
you  plung!^  different  kindsi  of  combed  woal>  those  pro* 
duced  by  the  native  breed  of  France  and  Holland  assume 
a  lively,  green  colour,  and  those  0/  ii>erinos  a  greenish 
yellow,  ojr  a  very  dark  ochre  yellow.  Though  this  effect 
is  much  less  perceptible  ia  steeps  on  a  large  scale,  yet  by 
conij)aring  white  wool  with  that  which  has  peen  steeped^ 
"  the  difference  appears  sufficiently  striking.  TJbe  colour 
.fixed  by  this  method  is  very  little  altered  by  alkalies^  and 
jiot  a^t  all  by  acids,  whioli  in  a  slight  degree  heighten  its 
intensity  ;  ammoniac  turns  it  to  a  yellowish  grey. 

For  these  experiments  the  author  employed  alum  ma« 
nufactured  by  M,  Curaudau,  which  appeared  to  hiifi  to 
possess  all  the  qualities  and  defects  of  Roman  alum^  in  ^ 
^comparative  investigation,  which  he  undeitook  relo'* 
tive  to  the  effepti^  iu  dyeing  of  all  .tlie.  .^inds  sokl  in  the 
shops. 

The 


if  ies^  di^eni  States  m  J^ein^.  isl 

Tlib  WopHi  iifter  rem^inihg  eight  A^^ffl  in  tbe  alum-batli 

#ere't&eil  dyed  with  cochineal,  madder,  l^iiiunders  WckkI, 

&:c«     T&e  sarnie  qualtti^^,  whether  natural  or  acquired^ 

fcaviog  appfe^red  to  act  in  the  same  mariher,  in  all  thi 

experiments  to  which  tlreyw(pre  subjected,   M.  Hoardl 

describes  only  the  first,  which  was  t^at  mad*  with  cp* 

chineal.        * 

,  Experiment  ^9 

No.  I.   JSedthy  Merifws. 

.A  beautiful  carnaUonred,  inclining  a  little  to  yeUcTW* 
This  No.  1  surpassed  in  d^pth  and  intensit3r^aU  the  sbadei 
.rhich  he  tried  of  more  than  two  or  three  colburs* 

-.    Experiment  IL 

.  .     '  ■  • .» 

Nos.  2  and  3.   Animals  dead  and  diseased. 

The  colours  almo&t  always  the  same ;  sometimes,  howw 
ever  No.  :)  is  less  highly  coloured.  The  difference  be* 
tween  these  wools  of  dead  and  diseased  animals  and  those 
of  healthy  sheep,  thtrngh  both  qf  th^  same'fl<^^>  v$  very 
rexiiarkable. 

Experiment  IIL  < 

No.  4.   A  Mixture  of  equal  Parts  of  | ,  2pmd  3»  »  > , 

^  The  qisantijty  of  the  ahered  wool  being  mnch  greats 

in  .this  e:2cperiaient,  tbe  colours  I  obtained  witft  it  neafly 

resemble  those  of  2.and  3,  but  never  equal  in  beauty  that 

of  No.  1. 

^  E-xperiment  IV. 

No.  5.  The  same  Wool  as  No.  lybut  spun  withimt  CHl^  and 
cleared  of  the  Grease  at  a  single  Operation. 

i  The  toilmr  prdd^k^d  by  tlris  wool  was  more  brilliant 
liian  that  of  No.  l^  but  its  tone  was  less  high  ;  which  d(i- 
modstrfttes  that  in  some.  0{ieratiofts  the  natural  colouring 
matter  must  be  of  some  utility.  Thus  in  fine  crioisous, 
VoLi  VH.«--SscoKD  Series.  P  p  and 


y  I 


|M       On  tU  iUefmg  of  Wtidy  w^  the  Ii^fume 

wd  some  other  cdomsy  the  silks  ought  to  ret«^n  -soBie* 
what  of  their  rawness,  for  those  that  are  white  can  nerev 
acquire  the  same  appearance.  This  observation  perfectly 
coincides  with  the  experiioents  of  Cqlloipb  pq  th^  good 
efii^cts  in  dyeing  of  silk  stili  charged  with  a^  portion  of  'VOk 
coloiiring  principle 

Exporimaot  V« 

No.  6*  curings  of  Wool  rf  Picardy^ 

The  deteriwated  matter,  which  forms  a  part  of  this  wool, 
4i&es  the  cdlonr  so  ill  that  it  can  never  be  equal ;  in  alt 
^he-experiments  it  invariably  produced  a  dull  dirty  co- 
lour, hr-  infefior  to  diat  of  No.  1 .  By  the  mixturis  of 
this  damaged  wool  the  dealers  adiiltorate  the  quality  of 
all  the  carded  wools  of  France,  which,  as  much  prepara* 
don  agrees  very  ill  with  them,  can  be  employed  only  iu 
'die  mannfiictare  of  the  most  ordinary  stuffi, 

EyperiaMDt  VI. 

No;  7.  O^pmgs  oniWod^ih^Mcrhm  No.  \^  in  espial 

ParU. 

Notwithstanding  the  bad  quality  of  the  wool  No,  6, 
tbb  mixture  took  the  colour  so  well,  that,  in  aD  my  experi- 
ments, it  was  not  much  inferior  to  that  of  No.  I,  thougk 
owing  to  the  cSppings  its  appearaooe  was  always  dull« 

£xpmment  VII, 

« 

Nos.  8  and  9.  Mixtures  made  tpiii  efual Potts  of  CUp^ 
pmgs^  the  Wool  of  dead  Animab  yb.  2,  and  of  diseased 
Sheep  No.  3. 

The  diffisrence  between  Nos.  8  and  8  was  scarcely  per<r 
ceptible;  the  colours  were  dull  and  dirty,  and  darker 
.ihanNos,  ^  and  3>  of  which  thqr  were  ii^  p«rt  forowL 

^pefiipent 


tfttii^int  Sidtes  en  Dyeing.  ipf^ 


>'i 


Experiment  VlIL . 

t  dytA  blue  the  same  numbeifs  of  wool  employed  in  ih«: 
|»lfeeedidg  experioiedtsy  and  thei^  results  perfectly  agreed 
inrith  those. abready  stated.    This  colour  is:|)erhaps  the 
osly  one  that  wools  of  an  inferior  quality  ti^eweii^ 
4|iottgh  the  blue  is  not  eqiialy  and  always  inclines  to  black*. 

"*  Experiment  TX. 

/The  wools,  No.  1  and  No.  2,  which  bad  been  scdwered 
and  the  scrapings^  No.  6^  were  treated  ^ith  the  dye, 
comparatively  with  that  of  No.  1,  spun  in  the  grease* 
The  three  first  took  the  colour  slowlyi  and  assumed  a 
dull  blue  tint,  inclining  to  black.  No.  i ,  on  the  con- 
trary, took  it  very  speedily,  and  acquired  a  beautiful  and 
very  deep  blue  colour.  These  four  numbers  were  scow- 
ered  tc^ether  hot,  with  Flanders  soap ;  the  wools  of  the 
healthy  and  dead  animals  and  the  clippings  entirely  lost 
their  colour,  while  that  of  No.  1  in  the  griease  retained  a 
very  brilliant  barbel  blue« 

Experiment  X*^    * 

Wool  of  the  three  qualities  employed  in  the  tli'hee  tha.* 
nufaciories  of  tapestry,  were  dyed  at  the  same  time  witl^ 
the  merino  wool,  Noy  1.  In  all  the  experiments  ,the  latr 
ter  t6ok  a  deeper  colour  than  any  of  the  others  which  are 
carded  wools  of  Flanders,  Holland^  and  Picardy;   •        ^ 

The  principal  facts  contained  in  this  memoir  lead  tw 
iihroediately  to  the  following  consequences : 

1.  Inscowering,  the  heat  of  the  bath  ought  never  to 
ejcceed  60^,  for  even  before  it  rises  to  the  temperature  o^ 
boifing  water  wools  in  the  grease  are  very  li8ibl<5  to  be  iii- 
yured  by  the  potash. 

2.  Wools  scowere'd  at  two  dp^raticrots  can  never  be 
rendered  completely  whi^te.    This  efiect  *$^ems  -  to^  pro- 

'  Pjpr  2  ""itted 


jf  i      On  the  si^ng  tf  ^<Mf»  o^^  /#«r^ 

eeed  from  a  change  of  s^te  in  the  gfreasy  colouring  mat- 
ter, which,  by  becooiing  naore  highly  oxygenated ,  loses 
sli  soIiibiHty. 

.  S.  Oxygenated  moriatic  a6i«^y  mid'  oxygenated  mvai* 
alie  acijd  gas,'  piecipkate,  in'  white  flakes,  the  amoail'  matter 
contained' in  ^  grease':  it  is  speedily  eoloiiired  by  ^ 
air,  and  contains  a  substance  iri^  an  agreeable'  nMip 
whieh  appears  to  be  p^ffctly  analpgoits  to  tiuit  deve* 
Ipped  by  aiamoqiac,  and  with  that  discovered  in  it'  ^  the 
antien&. 

4/  We  ought  to  be  the  less  surprised  to  see  th^'quan^ 
{iiy  of  potash'ahd  of  grease  diminish  or  increase  in  slieep/ 
according  t6  tiheir  s&fe  of  disease  or  of  healthy  as  a  secre* 
^on  s6'  coinpKdated,  Squiring  tfab  utmost  exertioiis  of 
oatfure,  mus£  invariably  be  intimatiely  conne<ited  with  the 
iuginentafion  or  diminiitibD'  of  th^  vil^  powers^'  But 
how  u  it  pofisiUe  to  doubt  that  tlie  grease  has  an  i|nme« 
diate  action  on  tlie  quality  of  the'wboli'when  we  see  those 
two  substances'  proceed^  if  we^  niay  so  express  it,  in  har« 
mony,  from  the  wild  sheep  of  Greece  to  the  most  beau* 
^ul  aiid  di^  most  vigorota^  Metrines  i 

Jt  was  doubtless  to  assist  them  to  recover  this  preeioiis 
jtrao^piratiop,  that  the  Etonians,  after  shearing,  fevered 
.them  wi^b  A  <ni:rture  of  tonic  and  oily  substances^  wjiich^ 
|ueC(f>rding  to  ColumdU,  pr^farved  them  from  ma^y  dis- 
eases, aind  eontxibuted  to  render  their  wools  finer  a^^ 

»  5.  I  have  dempnstiMed  ftat  these  wools  cons|i|Qtljr  9^ 
.sumcj   in  copper  vessfl^  S9lid  colours^  ^^xife  ^r  less 

deep^  whicht.  erei|  at  the  lowest  ^^re^  of  ^f>ilw<|riw;>, 
^pfevjsnt  t^em  ftosa  taking  the  first  .shadcis  of  a  tint.    Tb^ 

effsct  is  obviated  by  the  use  of  ^n  x«ssels»  the  e(igf4  of 
.which  cannot  alter  the  irhiteeefii  <xf  the  w^  dqiing 
.ftcepi^j.  .        ^ 

^       €.  All 


< 


^  AXL  nfy.  c^.p^tmtj^^  in  dgreing  proye  that  the  affi^iitjr 
fqor  dpe  colouirji^g  tfi^or  Tories  in  wools  accD^4ing  to  tlte 
healibf  or  ciis^ase4  stM^  of  the  n^imal^  9a4  that  th^* 
iv^  of  I^entt^y  Merinp3  is  always  Hi6re  h%bly  coloured: 
tipi^a  n6|t  c^y  N<».  2  aiid  s,  tU<!^iigl|  the  ptoduce  of  (^ 
gQjp^  flocl^^  I)!9t  even  tbaa  ^U  the  carded  m^ooIs  of  Fraiicct 
itnd  Holland.  They  sliew  to  what  Causey  we  onght  tti 
ascribe  the  effects  produced  on  wools,  the  Exterior  cha- 
racters oif  wMeh  are  perfectly  alike,  and  whiqh,  after  re- 
ceiving the  saipe  prfepatations,  assume,  in  the  same  batby^ 
different  tolours. 

-  .7-  The  fieaiitiful  and  very  solid  blue  coloBits,  which  I 
have  obtained  from  wook  in  the  grease,  demonstrate,  in  a: 
Very  positive  manner,  the  influence  of  that  animal  mat- 
ter, which,  if  transported  to  other  substaiices,  might  fur- 
bish the  arts  with  many  highly  useful  application's. 

ObsertdUicm  of  th^  Atithor^. 

Since  iriy  Memoir  w^s  read  to  the  National  Institute^ 
we  have  received  a  Complete  proof  of  the  facts  to  which' 
I  ascribe  the  variations  exhibited  in  dyeing  by  <^arded 
wook.  Having  ascertained  that  the  different  Causes 
wMch  exercised  an  influence  over  our  operations  could 
frot  arise  ftbm  the  B^anipulatioh's  of  the  dyer,  we  com'^' 
plained  to'  oufr  wool-merchani!  of  tlie  bad  quality  of  his 
^oods.  He  W9»  then  obliged  to  acknowledge  that  he 
tiiix^  ihe  wook  of  Fianders  with  those  of  Holland  ac- 
cording to  the  genef at  practice  of  the  trade  ;  and  that, 
thotdgh  di  the  dyers  biiKi  constantly  complained  of  the 
iame  defiects,  yet,  t&  they  had  neglected  to  acquaint 
Urn  with  the  caiise^  he  had  iiot  been  able  to  take  stich 
foeasures  as  to  prevent  thent  in  foture.  Tbede  wook  are 
Jsicewisd  attended  with  a  disad vantage  of,  another  kind, 
which  it  is  of  considerable  importance  tb  indicate;   I 

mean 


Sf  4    dhstmttums  m  gmnga  curved  Firm  h  Wood. 

tilean  the  au{;nietitatioQ  that  is  giren  them  by  passirij^ 
them  throogh  butter-milk,  and  which  almost  riways 
amoonts  to  one^eighth  of  their  weight.  They  are  strr* 
charged  with  a  white  dtisty  matter;  which,  eVen  afte^ 
etftful  and  repeated  washing,  still  famishes  a  sufficient 
quantity  of  acetous  acid  to  change  a  great  nomber  of  rfr« 
salts  in  dyeing* 
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Observatums  &n  giving  a  curved  Form  to  Wood. 
Extracted  frorn  «  Treatise  on  Qarpenity^  fy  J*  H.  Hap- 

S£NFRATZ« 

With  ah  Engraving. 

L  HE  curved  form  may  be  given  to  wood  either  grow- 
ing or  cut ;  the  processes  to  be  employed  differ  accord* 
ing  as  it  is  in  6ne  or  the  other  of  these  two  states. 

Of  the  curving  of  growing  Wood. 

Growing  wood  possesses  a  natural  elasticity,  which  va* 
ries  according  to  its  nature,  its  dimensions,  and  its  age ; 
the  thicker  and  the  more  aged,  the  less  elasticity.  Grow* 
ing  wood  is  bent  to  prepare  and  give  it  a  form  suitable  to 
the  use  that  is  intended  to  be  made  of  it  when  cut.  In 
this  manner  trees  may  be  bent  before  hand  which  are  des* 
tined  to  be  employed  in  shipbuilding,  or  in  making  the- 
fellies  of  wheels  of  a  single  piece. 

Wijen  trees  are  young  and  tendei;  their  stems  may  be 
bent .  either  by  cords,  or  by  poles,  stakes,  or  frames. 
They  are  kept  in  this  situation  so  long  till  they  retain 
the  C||.rvature  that  is  intended  to  be  given  them;  even 
when  disepgaged  from  the  obstacles  by  which  they  are 
held. 

Of 


Ohservi^ions  m. giving  a.curoed  F&nn  to  Wooi^    9ji 

-:  Of, all  the  methods  of  bending^  trees  that  applied  to 
yoiiDg  and  growing  wood  is  the  most  )&asy  and  oonyeni«^ 
cat ;  their  suppleness  and  their  elasticity  admit  of  their 
assuming  any  form  that  is  desired.  Tl^ere  are  few, 
to  which  with  proper  care,  and  the  necessary  precan^ 
lions,  you  may  not  give  the  most  singular  forms ;  but, 
-  H  is  true,  their  whole  system  is  thwarted,  their  vegeta- 
tion is  retarded,,  and  they  are  often  reduced  to  a  state  cS 
constraint  and  disease  prejudicial  to  their  growth, 

,  Of  giving  a  curved  Figure  to  Wood  after  it  has  been  cut. 

4 

The  curving  of  wood  after  it  has  been  cut,  though 
more  difficulty  Is,  however,  more  customary,  because 
$ueh  pieces  in^y  be  selected  as  are  the  best  adapted  to 
the  objects  for  which  they  are  intended,  and  a  suitable 
curvature  may  be  given  them  immediately. 

The  process  generally  employed  is  founded  on  the  pro- 
perty possessed  by  calori^  of  augmenting  the,  elasticity 
of  wood  by  penetrating  it,  and  of  diminishing  its  elas- 
ticity when  it  retires. 

Accordingly,  to  give  a  curvature  to*  thin  pieces  of 
wood)  such  as  pipe-staves  and  the  planks  that  cover  the 
sides , of  boats,  th^y  are  heated  in  the  part  wh^re  the  curve 
is  required,  and  they  are  gradually  bent  as  they  become 
jiot. 

But  caloric  applied  to  a  particular  portion  of  the  wood 
while  th^  other  is  in  contact  with  the  air,  heats  it  un« 
equally,  and  produces  only  a  partial  augmentation  of  the 
elasticity :  in  curving,  some  parts  become  stiff  and  others 
bend,  which  produces  an  inequality  of  curvature,  and 

^om^times  cracks  in  the  interior,  and  splinters  on  the  sur- 

f 

face  of  the  wood,     The  only  method  of  correcting  this 
4nequality  is  tq  beat  the  wood  alike  in  every  part* 

Ovens 


Ovens  and  stoves,  gndoally'  beated,  are  ^dpei^  fof 
proenring  an  equal  heat,  and  consetpiently  for  fiaicilitatiDg^^ 
the  canrattire  of  the  wood ;  but  here  great  oare  iMst  bo 
taken,  lest,  in  heating  tbe  woojiv  the  caloric  should  cbaeo* 
gage  tbe  Uqnids  contained  in  it,  lest  it  diould  <wboiiia0 
It,  and  totally  destroy  its  elasticity. 

The  elasticity  of  wood  is  in  proportioD  not  only  to  it? 
lemperatqre,  bat  likewise  to  its  humidity.  At  an-  eqpial 
temperature  the  same  pieces  of  jfood  hare  different  de;» 
grees  of  elasticity,  according  to  the  quantity  of  water  by 
which  they  are  impregnated ;  m  the  same  manner  ak^ 
with  an  equal  degree  of  humidity^  they  are  the  more 
elastic  the  more  they  are  heated* 

We  have  an  example  of  the  two-fold  influence  of  hu- 
midity  and  of  caloric  in  putting  together  two  pieces  of 
wood,  as  the  tenon  and  mortise,  in  which  the  mortise  is 
only  one-third  of  the  size  of  the  piece  that  is  to  go  into  it 
This  manner  of  joining,  apparently  so  extraordinary,  i| 
considered  such  an  important  invention,  that  most  of 
those  by  whom  it  is  practi$ed  keep  the  method  a  secret. 
It  was  tbe  process  employed  in  producing  this  effect'  that 
produced  the  method  now  employed  for  curving  with  &• 
cility  the  thickest  and  most  obstinate  pieces  of  timber; 
tlie  whole  art  consistsnn  impregnating  the  pieces  of  wood 
with  humidity,  by  procuring  them  an  uniform  tempera* 
lure,  then  to  bend  them,  and  suffer  them  to  cool,  in  the 
form  they  are  intended  to  assume. 

To  heat  and  to  impart  humidity  to  wood,  three  dif- 
ferent processes  are  employed :  the  first  is  by  boiling 
water,  the  second  by  steam,  and  the  third  by  wet,  heated 
sand. 

« 

The  stove  for  boiling  water  is  composed  of  a^  large 
copper,  lieated  by  three  furnaces,  and  covered  with  a 
moveable  lid  ;  its  dimensions  vary  according  to  the  wood 

that 


Ol$^)'ijations  on  giving  a  curved  fonn  to  Wood.     S9l 

that  is  to  be  put  into  it*  Cranes  turning  on  a  pivot  are ' 
employed  to  raise  the  it'ood  to  put  them  into  the  copper, 
oi^  to  take  them  out  6f  it.  The  copper  is  always  kept  ftrll 
of  Water*  When  the  Wood  Is  introduced/  put' oil  the  lid, 
td  dimitii^h  the  vaporisation  of  the  water;  by  the  action 
tof  the  three  fires  the  watef  is  made  to  boil,  the  Wood  be- 
comes  heated  and  impregnated  with  hudiidity,  and  it  is 
ts&en  otit  to  be  curved. 

This  process^  one  of  the  first  that  Was  employed,  is 
attended  with  the  inconvenience ^  that  the  boiling  water 
dissolves  pftrt  of  the  substance  of  the  wood  ;  at  leasts  on 
drying  again,  it  shrinks  h^^  in  thickness  and  in  length ; 
its  strength  and  its  elasticity  are'  considerably  dimi- 
nished. These  considerations  have  caused  this  process  to 
be  relinquishedi 

Figs.  2>  3, 4,  (Plate  XV.}  represent  the  plan  and  eleva^ 
lions  of  a  Vapour^^tove*  This  stove  is  composed  of  a  great* 
chest  tX  vood^  formed  of  thick  planks,  firmly  joined  to-^ 
gdther.  Within  it  are  supports,  on  which  to  place  the 
wood  that  is  intended  to  be  subitiitted'to  the  action  of  the 
vapour. 

:  The  dimetmonis  of  the  chest  depend  on  the  magnitude 
atid  the  quantity  of  the  wood  that  it  is  designed  to 

luoiiiiy.  '       ; 

'  F(^  small  ehests  place  a  boiler  at  one  of  the  extremis.  . 
I  ties;  the  Wood  is  introduced  by  a  door  that  slides  or 
opens  on  binges  at  the  other.  In  large  chests  the  boiler 
i1(  placed  In  the  middle,  and  the  wood  is  introduced  at 
both  ends«  Apertures  a  da  are  made  on  the  side  opposite 
to  the  boiiletis  i  these  apertures  serve  to  arrange  the  pieces 
oh  their  supports.  It  is  customary  to  leave  the  exterior  of 
ffte  chests  eitposed  to  the  coniact  of  the  air,  but  it  wotftd 
be  more  advantageous  to  covet  the  planks  with  matters 

'Vol- VIL— Second  Seriss.  Qtq  which 
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which  axe  non*CQnductors  of  heat  to  retain  that  which  i$ 
disengaged  by  the  vapaor  in  the  iuterier  of  the  chest. 

A»  the  boilers  communicate  in  the  interior  of  the  chest 
by  neans  of  a  pipe,  the  vapour  is  conveyed  H^-each  story 
by  tubes  bbbf  Fig.  4.  The  vapour  formed  by  the  ebul- 
li^on  of  the  water  ioapxegDates  the.wood  vrilh  biTO^jB|yj 
augm^ts  its  elasticity^  and  renders  'it  fit  to  be  c\ 

The  vapour-stoves  require  little  care  or 
they  can  be  used  only  for  |>]acitks  of  a.  c^rtaia  thk 
because  wood  cannot  aequire  a  higher  temperature  tba% 
that  of  boiling  water,  and  because  this  .temperature  19  001 
sufficient  to  give  jhick  pieces  the  elasticity  they  require 
in  order  to  be  curved. 

It  was  this  low  temperature  that  led  to  the  inraitiMfef^*,- 
the  sand-stove.  This  kind  of  stove  is  forjoaed  o£  io0i ' 
walls  of  stone  orhrick.  In  the  middle  are  tw0  fiFe^pdaceB^ 
which^aye  a  coQimunication  with  sev^al  circi[ilar  fiues^ 
to  convey  the  caloric,  the  heated  air  and  smoKe,  ta  the 
two  chimnies  at  each  end.  Over  these  ftues  are  plates  ef 
metaty  forming  the  bottom  of  the  chest  in  whiGh  the  .sand. 
i»  put.  The  fianie  and  the  smoke  circulating  in  thelLues, 
heat  the  plates  by  means  of  the  calofic  which  tb^  disoR- 
gage^  and  which  commi!Uiicates  heat  to  the  sand.  Tbii 
;itove*is  an  imitation  of  the  sand-baths,  which  have  for  a 
▼ery  Um/g  period  been  employed,  in  a  great  nuiabei  of 
chemical  operations^  and  in  various  manu&ctores. 
- .  As  sand  is  capable  of  being  heated  to  ^  much  higher 
tentpqrature  than  boiling  water,  thej  wood  pieced  in  thi» 
kind  of  &toye  may  be  subjected  to  a  muoh.  more  powerful 
heat;  but  if  there  was  nothing  in  the  sto^e  but  the  sand 
asid  wood,  the  lieat  might  disengage  from.^  latter  the 
gaseous  substances  which  compose  \t^  and  coayevt  it  into 
charcoaL 

To 
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t^servifions  m  gMng  a  enrvei  Fcr^  h  Wood.    0f 

To  preVMt  tkis'o^onigauion,  one  ori^o  boiten  fitted 
'Vith  water  are  placed  in  the  middle  of  the  strive.  The 
<»ettled  by  their  ebullition  impregnates  the  sand 
humidity.  This  humidity  likemse  penetrates  the 
^moAf  and  the  caloric  with  which  the  wood,  is  impreg- 
nated eraporates  only  the  water  which  is  continually  8U{>- 
plied  by  diat  which  is  disengaged :  by  l^ese  aieans  the 
coQstttuent  parts  of  the  wood  are  preserved* 

It  cannot  be  donie^,  that  in  this  oparatioa  some  por-i 
tioQ  of  the  component  parts  of  the  wood  are  evapoAUiedy 
and  that  it  is  consequently  liable  to  a  commencement  of 
deterioration :  but  if  care  be  taken  to  remove  the  wood 
$0 1^  curved  f»  ?ooo  ^  it  is  sufficiently  heated^,  and  pft-^ 
l^r^pat^d  wi|h  i^uqaiclitys  the  iiyury  is  imperceptible.  * 

^)^  9^^i:be9(  or  s^ve  is  covered  throughout  its 
wliftif  leog|;{i,  to  r^ar4  ^  evaporation  of  the  giuiified 
watar  it  contains,  and  to  pefinit  the  calorip  to  aci^u^ulate 
in  quantiti^  sufEcient  to  give  the  wood  the  necessary 
temperature. 

The  pieces  o^  wood  are  introduced  into  the  stove  at 
the  two  iMids,  and  are  placed  on  gratings  fixed  to  reci^ve 
thfMn*  They  are  put  lengthwise  into  the  stove,  and  aVe 
covered  with  sand. 

When  the  wood  is  heated,  a(id  impregnated  with  hu« 
midity,  to  a  degree  proper  for  giving  it  the  curvature  re- 
quired, it  k  bent- on  outlines  making  thiscurve.  It  may 
be  bent  'in  two  'ways,  either  horizontally  or  verti- 
cally. The  former  method  is  applicable  to  wood  of  no 
great  thickness,  and  the  curvature  of  wliich  is  more  con- 
siderable. 

In  both  of  these  methods  the  force  which  determines 
the  curvature  acts  by  means  of  cords,  pullies,  and  even 
by  capstans.  The  p^iece  should  be  kept  in  the  foriA  it  is 
intended  to  take  ;  and  by  leaving  it  in  that  state,  to  be- 

'  '  ftq  2  come 
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isome  cool  and  dry^  it  is  nwde  te  letiUn  the  ieiinrpkiirrUiat 
lus  beeo  gi^en  it. 

When  tbe  piece  of  wood  is  not  tbick,  h  is  fntcpnAy 
the  case  that  the  pressim  produced  by  men,  or  evenihy 
weights,  is  sufficient  to  give  the  necessary  curve,  and  ^ 
]Hiesenre  it  while  cooling. 

The  methods  of  giving  a  curved  figure  to  wood  may 
be  varied  in  an  infinite  number  of  ways  according  to  its 
elasticity,-  its  dimensions,  its  temperature,  and  its  htt« 
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'  On  a  Colour  f&r  marking  the  Eftds  of  Cation  orJjinen 
Cloihs^  capable  of  resisting  the  Operations  qf  bleaching^ 
and  likewise  the  most  complicated  Manufacture  of  printed 
Cloths  f  without  extending  btyond  the  Limits  of  the  origim 
not  Impression^    jE^  J/.  Hai^ffman* 

From  the  Anvaus  pc  Chimij;^ 

.   X  O  produce  a  colour  proper  for  marking  cloths  of 
.  erery  kin4,  it  is  necessary  chat  no  substance  or  drug  dis<» 

soluble  in  alkaline  leys  should  enter  into  its  compositioii, 

..It  is  equally  indisp^sable  that  the.  substailces  intmded 

:  for  any  composition  whatever  should  not  turn  white  when 

combined  y^itb  o^^ygen ;  and  that  tbey  should  jremaia  m« 
.  dissoluble  in  acida^  of  the  strength  required  for  bleach* 
X  ing»  M  w^  4s  foi:  the  preliminary  operations  in  the  fa« 
/.bi;icatioo  of  printed  cloths. 

Colours  composed  with  drying  oils  cannot  tberjefoie, 
:  in  my  opinion,  be  employed  for  this  kind  of  marks,  be* 

cause  tbey  are  not  only  liable  to  be  attacked  by  «dkalipe 

i[^pd  saponaceous  leys,  but  because  in  drying  slowiy  thfy 
.  fW,  w4  very  oft^o  occasion  spots, 

If 
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,  V  If  e^ur?  cooipofied  with  spirit^varnish  were  eran  not 
attended  with  the  inconveniences  of  speedy  evaporation 

.  And  destecationy  stUl  they  could  no  more  be  employed 

.  than  the  precediog,  because  turpentioes  and  resins  arei 

,  very  easHy  trjuisfonnBd  into  soap. 

V6t  can  gum^copal  be  used  for  colours  for  markin^^ 

.  becauscf  it  is  detached  from  the  stuff  by  m^e  ebullition  in 
w^tiMr :  but  as  the  varnish  I  have  made  with  it  preserves 
icopper,  as  well  as  vessels  of  any  other  metal,  from  the 
action  of  acids  of  a  certain  strength ,  I  thought  the  detail 
.0f  the  process  for  making  it  would  not  be  misplaced  here. 
Tb~ obtain  jfrom  copal  the  above  varnish  of  a  whiteness 
and  transparency  resembling  water^  it  is  necessary  to 
employ  copal  reduced  to  a  very  fine  powder ^  and  to  ex- 
pose it  with  twelve  parti^  of  fine  oil  of  turpentine  for 
l»>me  boQirs,  or  till  it  is  completely  dissolved,  to  the  mo^ 
derate  heatrof  asand*bath,  in  a  capsule  of  glass,  stone^ 
or  porcelain :  observing  to  stir  the  whole  very  often  ^ith 
»  glass  ^icfc*  It  is  at  the  moment  when  it  begins  to  ac« 
quire  the  consisftence  of  ayrup  that  the  total  diasofaition  of 
the  i3Ci|ial  tabes  place  by  means  of  the  stirring,  whieh  is 

.  facilitated  by  the  occasicmal'addition  <^  a  small  quantity  of 
oil  of  tmrpentine  to  replace  that  which  evaporates,  i  Three* 
fonrtk  of  die  oil  of  turpentine  which  are  lost  by  the  evapo« 

.  ration  in  open  vessels  may  be  saved  by  effecting  the  dis« 
aohltion  in  a  long-rnecked  matrass,  exposed  to  a  sand-bath » 

.  a^  sufficiiftnt  time  to  complete  the  dissolution  of  the  copal, 
abakioj^  it  at  the  same  time  very  frequently.  The  var« 
iii^  obtained  by  one  or  the  other  of  these  methods  turns 
fiif  a  yellowish  colour  if  the  heat  be  too  violent,  and  as 

its  applieatioQ  wouki  be  difficult  when  its.  consistence  too 
much  resemUes  that  of  honey,  it  is  adviseable,'  instead 
of  diluting  it  with  oil  of  turpentine,  to  mix  it  with  one*. 
fomth  or,  one«-iiftb  of  its  weight  of  alcohol,  taking  care 

not 


p/9t  ^  fKrt:  nove  than  is  fieocBwrj,  £9^  aa  exoess  would 
%vm  it  to  1^  mil)cy<fvhkfi  by  tiie  piiecipitaliQn  of  part  •£ 
Itb^  coj^  which  admits  into,  lolutioii  with  it  only  a  cer* 
l^in  quaotity  of  alcofa<4:intbc)itt  briog^ptedpitated.  Vei. 
sels  of  copper,  or  of  B,n^  other  mefed,  may  receive  one, 
two,  or:  thnee  coats  of  this  rardishy  and  aught  eaeh  time 
to  he  thoroughly  drie'd  in  ah  oren  ;f  afler  which  they  hear 
^^^reojely  ^eU  to  be  washed  with  beiiisi^  water,  and  are 
npM0  of  resisting  a  heat  of  'a  itiil  more  elerated  tem« 
f^S9^we  withaot  Iqsu^  the  *vairnish ;  bik'  at  9M.  events 
care  should  be  taken  not  to  rai>  the  ueesete  with"  ^anid,  $r 
amy  oliier  ifard  bodies.  • 

' .  By  means  of  oil,  of  turp^htine  which  evaporates  and 

dries  less  speedily  than  2^lcoiiol|  I  have  succeed  i^  oh* 

^  .iaining  a  black  composiiion,  wfaic}i  to  me  appeared  eap|« 

•  Ue  of  beipg  used  with  a4v!antag0^  fot  markifig  eieihs. 

, Vhe  n^ethgd  of  inakipg  it^  is  Bi»i>fy  to  dfssdve  jBlowly  in 

.  oil  of  turpentine,  10  a^s^nd-batli,  Gontinuatty"  stirring  it, 

a.qnartef  cf  its  weight  ofTSfsptaikoSf  or  bituiyien  of  Judea/ 

i^roken  into  ooall  piecte,  apd  aiterwanb  to  mix'  with  it 

CIS  much  as  possible  of  lamp^Jilack,  or  ihlack  prodpeed  by 

.  any  miafral  sobstance  whatever,  highly  .colouredr  and  tn 

^  very  fine '  ponder,  eidier  cariuiret  of-iron^    ^nlpho^  ef 

fefi^,  or  any  o|her»    Tliis  cdowr  wiQ  be  obtaioed  mom 

or  less  ^hick,  according  to  the  propofttons  of  the  oil  of 

turftentine  and  bitqmen ;:  it' will  mark  ejc^eedii^ly  well 

W^thput  running,  observing  the  just  peportians,  and  di« 

luting  it  with  a  uf  w  portion  of  oil  of  turperitine,  if  while 

it  is  in  use  it  acquires  too  much  consistency.     *SVis 

bitume^ns  colour  bears  ecjii^IIy  well  the  action  e^f  *alka« 

liiV^  leys  and^f  oxygen,  and  resists  all  aoick  of  i^  i^artain 

.strength* 

Fiilding  it  unnecessary  tq  continue  the  trials^of  oily  co- 
lonrS|  I  undertook  the  a^ous  experiments  in  ete  fo^w* 
ing  order* 

.Experimcft 


^  LineH  ddths  cs^aik  tf  resisting  Skd^king^  K*e.  ^   zdf 

'   -£xperiaient  I.    In  four  ounces  of  waier  I  dSs^Iv^ld  dne 
piipee  of  sulphate  of  manganese,  without  waf ^  ct  ^tys^  ' 
lafiLzation, .  apd  iuch  as  is  obtained  by  pire^ttrring   thef 
oxygen,  gas  of  the  black- oxyd  of  mangainese,  My  fifdaild 
of  sulphuric  acid^  and  by  increasing  th6  vioferi^  of  tff^ 
fire  towards  tiie  conclusion  of  the  opera%ioi<i|  ^  as  t0  ig^^* 
nite  the  vettirt.    This  dtgftolutioti  Was  tbick^ed  #ith  d 
diam  of  fine  gutn-drag^n  in  pottder,  ahd  c^totifed  tvldi 
lamp-blacky  in  order  to  be  aMcr  to  dhsttngtifiib  the  aocit^  ' 
racy  ol.the  impression,  tbat  is  exreetited  rery  easily  #itb 
this  blacky  saline^  metatlie  mass,  of  i¥bf€?b,  however,  nd 
use  can  be  niade,   exc^in^  tlijb  dftd^  of  the  marke!d( 
cloihs  be  plunged  into  aik^aKf^e  lay,  witktyiit  pt^^\xAf 
p«asiii|f  it  through  #ater,  td  take  axtSiy  iW  sattn^  WkiU 
ten.    The  ky  n^ay  be  maide  tiritk  pMsl^  or  sc^^  i)if  tfi^ 
prAportkm  e£  one  pai^  of  alkati  ^  ffoii^  iii^  to  ^k^ 
parts  of  water ;  it  may  be  used  in  thti  s€at^  of'  ca^boYi^e^ 
or  rendered  caustic  widi  half  A  pait  of  qui<i^lime.    The 
predpitation^of  the  oxyd  of  teattgan^s^  fttM  liiarksf>  hf 
ote  or  thd  cither  of  thest  alkalirie  Idys,  ^^'  ^^^  fiat& 
(aUowing  for  its  coloration  by  the  lanhp-blaek)  u^dt^r  thcr 
cvloiir  of  a  3reHownhwwhit^^  trhioh^  will  giraduailly'  turn 
btown  by  the  atitnction  of  tKe  oxygw  of  the  atme^phefitf 
air.    The  alteraition  of  these  murks  t6  bfxywn  vtill  t^€ 
plaae^  Ttoy :  sp^iiy,  aftd  ereh  witlit  a  longer'  imtetfi^icy, 
approaebihg  i6  b^aok,  if  yoo  bletich*  by  ineasis  of  axv  ak* 
kaime  oscygenated  nniriaific  ky^  th^'  dotbs,  the  endis  of 
whieii  inre  been  plunged  for  a  few  11MXUM19  into  any'  kind" 
of  alkaline  ky  whatever.    Tbastf  matin  of  btx^niggcyd 
of  manganese  resist  not  only  all  the  probosses  of  blead^* 
idg,  and^  all  adds  of  the  strei%th:  re%|mred  by'  tbi^ns ' 
iMilikeini^tkmiidXtrecd^  labr isation  of  printed  • 
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SM      On  a  Qftdurf&r  marking  f/u  Ends  of  CoUm 

Experunent  IL  If  ticetie  acid  had  not  more  affiot^jf 
-with  manganese  than  with  iron,  aod  if  it  were  disengaged 
as  easily  frcsi  acetate  of  manganese  as  from  the  aeetir 
solution  of  iron 9  by  evaporation  and  desiccation^  inalte^  > 
rableinarks  might  be  procured  iti  the  most  simple  item^.' 
ner,  by  causing  the  6xyd  of  manganese  to  adhere  to- 
$tiif&  by  means  of  acetic  acid,  and  afterwards  abandonf<  * 
ing  that  oxyd  [entirely  to  the  attraction  and  saturatioa 
of  the  oxygen  of  the  atmoiifyheric  air^    The  acetie  disso^ 
lution  of  manganese  may  very  speedily  be  obtained  by 
mixing)  in  suitable  proportions^  acetate  of  lead  with  a 
^  solution  of  sulphate  of  manganese ;  but  as  this  acetic  so^ 
lution  possesses  no  advantage  over  the'  sulphate  of  raaa- 
ganese  for  marking  stuffs,  as  it  is  necessary,  before  it  can 
be  used,  to  subject  it  in  every  respect  to  the  treatment 
described  in  Experiment  L  and  as  it  is  much  dearer,  it » 
not  adviseable  to  employ  it« 

Experiment  IIL  Two  ounces  of  sulphate  of  manganese 
dissolved  in  eight  ounces  of  acedc  solution  of  iron,  con- 
centrated to  twenty  degrees,  furnish,  when  thickened 
with  one-fortieth  part  of  gum-dragon,  a. deep  yellow  co- 
lour, which  gradually  turns  to  a  brown  if  treated  exactly 
in  the  manner  described  in  Experiment  L  The  acetio 
solution  of  iron  affords  for  tlie  rest  no  other  advantage, 
than  diat  of  caiising  the  colour  of  the  niarks  to  dry  ra« 
ther  mote  speedily,  for  the  oxyd  of  iron  dissolves  more 
or  less  rapidly  in  acidf,  in  proportion  to  its  state  of  ox- 
ygenatioti  or  oxydatton.  I  prefer  gum^djn^on  for  tbiek«- 
etiing  macking-colours  to  the  other  gums  and  to  starch,, 
because,  those  substances  weaken '  the  coieura  too  much 
by  their  interposition;  if,  however,  in  the  marking, of 
charge  cloths^  gum-dragon  should  be  attended  with  any 
difficulties,  it  would  then  be  necessary  to  have  recourse  to. 
starch.  . 

: '!:>•'-.  •'  Experiment 
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E^perimei^t  IV,  If  care  be  taken,  in  the  dispng^gemeut 
of  oxygen  gas  froni  a  mixture  of  black  oxyd  of  manga^ 
iiese  and  sulphuric  acid,  i)Ot  to  push  the  fire  to  incand«s« 

cence,  the  saline  residue  is  blackish  ;  but  with  a  violent 

« 

heat  it  turns  to  a  yellowish  white.  On  dissolving  this  re-* 
sidue,  you  separate  from  it  by  washing  .an  oxyd  of  ^ 
dark  jgrey,  ivhich  acquires  the  consistence  of  paste  on  tho 
filtre,  when  deprived  of  the  aqueous  vehicle.  Qn  m\K^ 
ing  this  grey  paste-like  oxyd  with  ever  so  siiiall  a  quan- 
tity of  water,  thickened  with  gum-dragon,  and  printing 
with  it,  you  obtain  marks  of  an  extremely  dark  grey, 
which  dry  very  speedily.  This  grey  colour  cannot  be 
jremoved  by  water,  though  k  may  not  have  been  steeped 
in  an  alkaline  ley ;.  it  is  so  tenacious  and  uQalterable,  that 
it  withstands  not  only  the  action  of  ^11  the  acids  of  a  cer- 
tain strength,  but  likewise  all  the  processes  of  bleaching, 
^s  well  as  the  most  complicated  fa^bvication  of  printed 
Stuffs,  without  attracting  the  coloqripg  parts  of  any  dyq 
whatever, 

'  Experiment  V.  If  it  were  not  for  the  apprehension  of 
weakening  a  little  the  place  where  the  stuflfe  are  marked, 
^qual  parts  of  a  mixture  of  the  above-mentioned  gr«y 
pa^te  ar^d  a  nitro-ipuri^tic  solution  of  tin,  charged  with 
oue-/our.th  part  of  the  metal,  and  thickened*  with  gum-* 
dragon,  might  be  employed  with  advantage.  This  co» 
lour  is  equally  unalterable  with  that  pi  the  precjeding  ex-* 
pediment,  and  it  possesses  the  additional  advantage  of  at-^ 
tracting  by  its  oxyd  of, tin,  saturated  with  oxygen,  the 
colouring  parts  of  any  dye  whjitever,  and  to  .turn  to  dark 
trown  Jn  dyeing  with  madder,  I  shall  qbserye  on  this 
occasion,  that,  by  this  madder-dye,  the  cplqurs  o^*  marks 
.jpiroduced  by  oxyd  of  manganese,  saturated  with, oxygen, 
turn. to  a  dark  brown,  appi^oachipg  to  biack  ;  whereas,  in 
9,  state  less  oxygenated,  they  assume  jjhades  more, or  less 
^QU  VII.— -Second  Series.  R  r  dif-» 
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difFerent,  However,  in  all  these  circamstances,  it  k  ne« 
cessary  that  there  should  be  as  much  metallic  oxyd  as 
possible 9  without  which  you  obtain  only  light  tints  of  va^ 
rious  other  colours. 

Experiment  VI.  As  many  insoluble  metallic  oxyds  ne* 
vertheless  acquire  the  property  of  adhering  to  stufis  by 
means  of  acids,  I  resolved  to  try  if  the  same  was  the  cas« 
with  the  precipitate  of  nianganese  saturated  with  oxygeo, 
!For  this  purpose  I  dissolved  one  part  of  sulphate  of  man^ 
ganese  in  six  parts  of  water,  and  afterwards  proceeding 
with  the  precipitation,  to  the  point  of  saturation,  with  a 
caustic  alkaline  ley,  composed  of  half  a  part  of  quicks- 
lime,  four  parts  of  water,  and  one  part  of  calcined  potash 
of  commerce,  I  obtained  a  precipitate  of  a  yellowish  white, 
I  then  added  to  the  whole  aqueous  m^s$  a  su^cient  quan-* 
tity  of  oxygenated  muriatic  alkaline  ley  till  the  preci-* 
pitate  was  completely  saturated  with  oxygen,  and  its 
brown  colour  ceased  to  increase  in  intensity.  Then  coU 
lecting  on  a  filtre  the  precipitate,  or  brown  oxyd  of  man-t 
ganese,  I  let  it  stand  till,  by  the  loss  of  water,  it  as^ 
sumed  the  consistence  of  paste.  This  brown  piiste  inixe4 
with  half' its  weight  of  acetic  acid,  as  highly  coqcentrated 
as  possible,  yielded  only  a  weak  brownish  tint ;  and  it 
continued  the  same  after  the  addition  of  any  of  the  three 
acids,  sulphuric,  muriatic,  and  pitric,  weakened  with 
water.  I  obtained  a  result  not  more  favourable  on  mix- 
ing a  part  of  the  abovcTmentioned  brown  paste  with  an 
equal  portion  of  acetic  solution  of  iron,  marking  twenty 
degrees  on  the  areometer  for  saltpetre,  and  thickened 
with  gum-dragon.  This  acetic  solution  of  iron,  contafn* 
ing  only  the  quantity  of  oxygen  necessary  for  the  soluf 
tion  of  the  metal,  seized,  by  a  much  strongier  affinity^  the 
pxcess  of  the  oxygen  of  the  brown  oxyd  of  mangduese, 
-yy^hiph  was  afterwards  completely  dissolved  in  its  turn ; 
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and  from  the  whole  resulted  a  mixture  of  solutions  of  tW9 
different  metals^  x)f  a  reddish  yellow  colour,  very  deep^ 

'  and  transparent  X  which  confirms  the  observatipn,  that  a 
saturated  metal  requires  less  acid  for  its  dissolution  than 
if  it  w^re  in  a  contrary  state,  and  that,  being  then  pro- 
Tided  with  an  excess  of  acid,  this  solution,  saturated  with 
oxygen,  ia  capable  of  admitting  a  portion  of  another  me* 
tal  without  being  disturbed.  This  mixed  solution  of  two 
metals,  yielded  me  only  a  rust-yellow,  which  diluted  sul- 
phuric acid  carried  away  entirely  at  the  expiration  of  a 
time  rather  longer  than  that  required  to  remove  a  Jesd 
oxygenated  rust-yellow.  To  obtain  from  these  two  me- 
tallic solutions  a  marking-colour,  impossible  to  be  ef- 
faced, it  was  necessary  to  steep  the  marks  for  some  mi- 
nutes in  an  oxygenated  muriatic  alkaline  ley,  in  order 
to  precipitate,  and  to  saturate  with  oxygen,  the  oxyd 
of  manganese.  By  the  mixture  of  another  half  part  of 
the  brown  paste  of  manganese  to  two  parts  of  the  solu- 

'  tion  of  the  two  metals,  this  new  portion  remained  un-^ 
affected,  and  disturbed  the  whole*  This  turbid  mix- 
ture being  thickened,  yielded  only  a  faint  brownish  tint 
Oil  the  stuff,  after  remaining  a  considerable  time  in  di-» 
luted  sulphuric  acid. 

By  means  of  the  muriatic  solution  of  tin^  which  pos-^ 
sesses  the  property  of  seizing  the  oxygen  of  various  sub- 
:&tances,  vegetable,  animal,  and  mineral,  and  which, 
for  this  reason,  may  be  advantageously  employed  in  dye- 
ings as  well  as  in  the  manufacture  of  printed  t^erflfe,  the  / 
darkest  oxyds  of  manganese  and  of  iron  aVe  depri  ved  of 
colour,  and  instantly  dissolved ;  which  demonstrates  the 
more  powerful  affinity  of  tin  for  oxygen^  than  for  man-^ 
ganese  or  for  iron* 

Note^   No  apprehension  need  be  entertained  respecting 
the  effect  of  steeping  mark^  cloths  in  an  alkaline  ley  ;  it  id 
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to  operation  which  is  speedily  performed  without  anjf 
perceptible  loss  of  potash  or  of  soda  if  yoa  first  proceed 
to  wash  with  ley,  for  which  purpose  that  which  is  left 
may  be  again  employed*  If,  conformably  to  the  prac- 
tice I  have  followed  for  a  number  of  yearsy  the  alkatief 
for  leys  were  made  caustic  with  quicklime,  a  great  qaan* 
thy  of  soda  and  potash  ^onld  be  saved,  and  at  tbesaaifi 
time  a  superior  effect  would  be  produced. 


Examination^  rkemical  and  pharmaceutical^   qf  the 
Products  of  the  Grape,  not  fermented. 


By  M.  Parmentier. 
From  the  Aknales  de  Ghimie. 
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SEVIOUS  to  treating  of  the  juice  of  the  grape^  bet** 
ter  known  by  the  name  of  must,  we  shall  observe^  that^ 
independent  of  the  uses  to  which  the  husks  remaining  ill  ^ 
the  press  may  be  applied^  such  as  the  distillation  of 
brandy )  acetification,  and  the  manufacture  of  verdigrisi 
they  possess  other  properties  which  cause  them  to  be  rc« 
served  at  the  season  of  the  vintage,  and  recommend  them 
either  as  food  for  beasts,  or  for  manure,  or,  lastly,  for 
a  fuel  capable  of  furnishing  ^  ashes  abounding  in'  salt# 
Among  th^e  husks  are  likewise  indluded  the  pif^ins ; 
from  which  a  Very  agreeable  oil  is  extracted  in  somife 
countries,  and  which  serve  to  fatten  poultry  in  others. 

But  it  appears  to  us,  that  writers  have  not  treated  with 
equal  diffuseness,  in  a  chemical  and  pharmaceutical  point 
of  view,  of  the  juice  of  the  grape  reduced  by  heat  'to 
different  degrees  of  consistence,  for  the  purpose*  of  form* 
ing  those  preparations  more' or  Jess  agreeable  whidb  are 
In  daily  use  in  our  domestic  ceopiiomy < 

The 
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•  The  anttents  concehttated  the  juices  o£  fruiJts^  with  tiul 
design  of  preserving,  in  a  so^U  compass,  all  the  piH)per<^ 
lies  by  which  thcj  are  cbaracterized  :  but  die  more  en«^ 
lighleneii  mod^n^y  pcrccfiving  that  the  processes  in  use 
at  tfaiat  titfie  wefe  defective,  hare  sought  to  improvs 
upon  tliem,  and  tb^y  have  been  enabled  to  sueceed  onlj 
by  the  addition  of  sugar,  a  substance  which  the  disco^ 
rery  of  the  new  world  has  rendered  so  cooimon  in  £ii« 
rope«  We  sliail/ however  5  see  in 'the  sequel,  that  it  ii 
possible,  without  the  assistance  of  that  material,  fo  ob^ 
tain  satisfactory  results.  Let  us  first  oonsider  the  8ub«- 
ttanoe  called  Rauxni. 

Raisifiii 

This  name  is  particularly  applied  to  a  kind  of  very 
Agreeable  marmalade,  prepared  in  all  tl)e  vine-districts^ 
with  the  juice,  the  pulp,  and  the  husks  of  grapes,  not 
feitQented,  the  ripest,  the  most  saccharine,  and  the  mosi 
fragrant.  To  these  various  fruits,  vegetables  and  aro^ 
mattes  ore  frequently  added  ;  but  never,  at  least  in  the 
south  of  Europe,  either  honey  or  sugar. ;  The  place  of 
those  two  aitides^  of  which,  as  every  M)ne  knoivs,  all 
odier  sweet-meats  ate  composed,  is  supplied  by  the  mxk'- 
eUi^itto-saccfaarine  i^uality  of  the  grapes  themselves^ 
w4>ich  in  hot  countries,  and  in  dry  years,  are  abundantly 
provided  with  that  prindple. 

We  should  presume,  that  the  preparatiou  of  raisiM 
is  as  antient  as  the  art  of  making  wine.  It  is  desoribed 
in  our  earliest  pharmacopoeias  under  different  ntones ;  it 
^f9A  the  sweet-meat  of  our  ancestors ;  it  still  pleases  the 
palates  of  all  classes  in  society,  and  is  bo  necessary,  thut 
in  districts  the  most  remote  from  the  wine  provinces  tb« 
inhabitants  make  it  of  stone-fruits,  employing  for  a  ve- 
hide,  instead  of  the  juice  of  the  grape,  that  of  the  apple 

and 
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and  the  pear  recendy  expressed^  that  is^  sweet  cyder  ixki 
perry. 

Tbe  consistence  of  raisin^  varies  from  that  6[  an  e]ec<» 
tuary  to  that  of  a  syrap ;  in  tbe  latter  state  it  is  easy  to 
dilute  it  with  water,  to  make  an  edulcorated  beverage* 
It  appears  that  the  natives  of  the  East  still  continue  to 
make  this  kind  of  liquid  raisin^,  for  M.  Boudet,  chief 
apothecary  to  the  army  of  the  East,  found  in  tbe  shops 
of  Alexandria 9  earthen  bottles  of  a  pleasing  form,  wbi<^ 
were  full  of  this  substance,  of  the  consistence  of  loelasses* 
It  is  used  in  Kgvptfor  making  a  kind  of  sherbet. 

Without  designing  to  recapitulate  in  this  place  all  the 
advantages  that  may  be  obtained  from  raisine,  we  shall 
confine  ourselves  to  the  principal.  We  know,  in  the 
first  place,  that  the  elements  of  which  it  is  composed  are 
elaborated,  combined,  and  mixed,  so  as  to  present  all 
the  characters  of  an  agreeable  sweet-meat,  and  to  secure, 
for  a  certain  time,  from  fermentation,  tbe  extract,  the 
jelly,  and  the  pulp  of  the  fruits. 

In  seasons  when  stone-fruits  are  scarce,  when  the  most 
diligent  housewives  are  obliged  to  relinquish  all  thoughts 
of  making  a  provision  of  jellies  and  marmalades,  and 
when  the  weather  has  been  favourable  to  the  grape,  the 
latter  affords  a  substitute  for  those  sweet-meats,  that  pro* 
duces  a  great  saving  of  sugar,  which  does  not  enter  into 
the  composition  of  raising',  unless  in  wet  years,  in  those 
parts  of  the  west  and  north  of  France  where  the  vine 
thrives,  when  the  grapes  are  green  ;  for  we  are  far  firom 
thinking  that  sugar  can,  in  any  case,  injure  the  quality 
of  the  raisin^.  When  its  price  was  low,  the  addition  of 
it  was  attended  with  no  perceptible  increase  of  expense; 
but  being  now  trebled  at  least,  and  sugar  being,  in  some 
measure,  an  exotic  article  for  France,  all  the  efforts  of 
industry  should  tend  to  diminish  its  consumption.    The 

raisin^y 
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raisin^y  containing  a  certain  prpportion  of  it,  must  cease 
to  be  considered  as  a  popular  sweet-meat ;  it  is  no  longer 
within  the  reach  of  persons  of  every  class  ;  people  Af  for- 
tune alone  can  afford  to  use  it. 

I  know  that  it  is  in  the  power  of  art  to  correct  the  bad 
quality*  of  wines,  and  to  improve  them  considerably,  by 
the  adilition  of  sugar  and  honey  prior  to  fermeptation, 
and  that  by  this  method  their  too  great  acidity  may  be 
corrected :  but  very  fortunately,  in  years  favourable  to 
the  vine,  grapes  have  no  occasion  for  this  assistance. 
To  render  the  use  of  raisin^  more  general,  and  to  diminish, 
both  for  the  present  and  the  future,  the  consumption  of  . 
^ugar,  is  to  contribute  t0  the  interest  of  the  public  and  of 
the  individual. 

Choice  of  Fmitsfor  Raising. 

If  all  the  different  kinds  of  grapes  are  not  fit  for  making 
wine,  yet  they  are  all  equally  proper  io\  the  preparation 
of  raisine ;  many  of  them  are  so  abundantly  provided, 
with  the  mucilagino-saccharine  principle,  that  it  is  ab- 
solutely necessary  to  add  to  them  pulpy,  sharp,  sour 
iruits,  ripe  or  unripe,  and  aromatics,  to  correct  their  too 
great  lusciousness  ;  whereas  others,  according  to  the  cli- 
mate and  season,  require  a  small  quantity  of  honey, 
melasses,  or  powder-sugar,  to  moderate  their  excessive 
^idity. 

Every  year  is  not  so  favourable  as  the  present  to  the 
quantity  and  quality  of  grapes ;  in  consequence,  the  grape 
of  the  northern  departments,  in  general  ^less  pleasant  to 
the  taste,  is  almost  as  full  of  the  saccharine  principle^  as 
the  same  kind  raised  in  Dauphin^  and  Burgundy ;  and 
the  raising  that  will  be  made  of  it  may  be  kept  for  years, 
-  The  alteration  it  undergoes  with  keeping  is,  that  it  har- 
dens or  liquefies ;  in  the  former  case  it  is  boiled  down  at 
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the  time  of  tbe  vintage  with  new  must ;  and  in  the  bt^ 
ter,  on  the  contrary,  it  is  exposed  for  a  5»hort  time  to  tb^ 
fire.  By  these  precautions  the  housewife  may  renew  her 
stores,  and  pbce  them  in  such  a  condition  as.tolieep  over 
the  winter. 

It  is  remarked  that,  in  the  southern  countries,,  urhere 
more  raising  is,  conuqonly  made  than  in  other  prorinces^ 
the  grapes  which  are  considered  the  nwst  proper  for  this 
preparation  are,  the  white  muscatel,  tbe  rj^d.  ^mu^oat^I^ 
and  the  chasseliis,  Tliey  arrive  in  those  parts  at.  siicb 
perfect  maturity,  and  contain  so  great  a  quantity  of  t^ 
saccharine  principle,  that  tFij,  wines  obtained  by.tlie  dfv 
composition  of  this  principle  fur.nish  ypon  distiUatioa 
a  third  of  their  weight  of  a  spirit  abounding  in  alcohol* 

The  grapes  intended  for  making  raisin^  should  nbt  be 
gathered  till  they  are  perfectly  ripe,  nor,  if  possible,  ia 
4uay  other  than  dry  w^atberi  and  warm  suOrSJbaiie ;  par-i 
ticvilar  care  must  be  taken  to  separate  all  th^stalkaao^. 
tbe  damaged  grapes,  as  a  small  quantity  of  either  wx>q1sI 
bie  sufficient  to  spoil  the  agreeable  flavour  of  the  vi^isio^.. 

Jf  y-ou  continue  to  enjoy  after  the  vintfi^esome  gl^aaa^ 

j^  suu-sliine,  and  hs^ve  nothing  to  fear  fcqm  the  birds  annl 

insects,  it  would  be  adviseahle  to  leave  the  grapes  soma 

time  longer  on  the  plant ;   in  the  contrary  case,  tb^y 

should  be  taken  into  the  hpuse,  and  laid  ^pon  ^traw.   .  J^y 

these  means  you  diminish  the  expense  of  evaporation,^ 

g^d  the  raisin^,  which  may  then  be  exposed  for  a  time 

proportioQ^bly  shorter  to  the  action  of  the  caloric,  yields 

-^  more  abundant  result,  less  highly  coloured,  and  of -a 

inorQ  agneeable  flavour*     This  advice,  indeed^  which  .1 

give  oidy  to  housewives  who.f^re  not  above  preparing 

themselves  the  raising  they  use  in  their  families,  caonpt 

possibly  be  adopted  as  a  rule  by  thpse  who  particularly 

itudjr  ^u^itity  «^nd  cheapness,    Put  every  n^^pter  of  ^a 

.        ,  "  fan^ily* 
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fiaixHly,  b^  he  in  whatever  situation  he  may,  can,  with 
the  assistance  of  a  few  vine  stocks,  obtain  a  yearly  sup- 
ply of  sweettn^^ats  of  as  good  a  quality  as  he  plleaseJs. 

Raisit)^  is  not  always  domposed  entij-elyof  the  juice  of 
the  gfape,  more  or  less  fcbncehtrated  by  evaJ3oration  9  ' 
other  fihiits  ate  added  to  it,  according  to  the  local  re- 
sources of  individuals.  Of  these,  the  best  are  pears  and 
quinces,  then  apples,  and  lasUy  plums  j  but  these  fruits 
iiiust  be  sharp  and  sour,  tb  qualify  its  top  luscious  flavour; 
The  preparation  of  raising, Resides,  furnishes  an  occa- 
sion for  making  use  of  fruifJjRyhidh'have  fallen  from  the 
trees  before  they  were  iripe  ;  they  heed  only  to  be  boiled 
to  be  made  into  mafmaiade,  and  to  be  preserved  in  that 
state  till  the  Vintae:^.     •    . 

Fruits  iexfcremely  sadcharirie,  succulent,  with  a  soft 
J3ulp,'lhat  haveattained  the  highdst  degree  pf  maturityj  - 
are  ri0t  the  most  proper  for  the  preparation  bf  raisine  ; 
they  lose-  while  boiliiig  the  advantages  they  possessed 
when  raw,  and  after  that  operation  appear  Jto  be  decom- 
posfed  rather  thart  improved. 

Pears,  apples,  and  plums^  db  not  always,  form  the  ba- 
sis  6f  rkisiiie';  the  rind  of  melons,  which  had  Hot  time  td 
ripen,  and  saccharine  roots,  such  as  the  carrot,  are  iii- 
troducdd.  But  it  is  not  only  the  quality  of  the  fruits^ 
their  proportion,  and  theii^  statd  of  maturity j  that  contri- 
bute to  tbe  peirfection  of  the  raisine.  %^^  'process  em^ 
ployed  to  effect  theif  combination  has  no  less  influence  ori 
^b^  quality^  and  the  price ;  it  is,  thfefefore,  necjessary  that 
'tlfis  preparation,  a$  simple  as  it:  may  appear,  sjhould  be 
•  "^(^thodically  reguliated.  ♦  , 

'  'Though  it  is  a  Custom  uniyersally  a;dop.ted  in  all  the 
Wdtnern  provinces,  to  prepaid  at  home  a  stock  of  rajUin^ 
^or  the  i^uhfer,  yet  all  housewives  are  not  thorpughly  ac- 
cTuainted  with  the  best  process;  They  dd  not  pay  suf- 
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ficient  attention  to  the  circamstance,  that  grapes  toe  most 
saccharine,  and  the  least  watery,  fequire  the  less  erapo^ 
ration,  and  "tice  versa.  Most  of  them  make  too  much' 
fire,  and  keep  up  die  boiling  too  long,  which' causes  it 
in  time  to  beeome  thick  ;  others  fall  into  the  contrary  ex** 
treme :  in  that  case  it  becomes  soft ;  a  syrap,  or  a  species 
of  melasses,  is  separated  frcmt  it,  and  at  length,  towards 
the  conclusion  of  winter,  it  turns  sour,  especially  when 
the  8eas<»i  is  mild  and  wetk,^  It  is  therefore  indispensably 
necessary  to  subject  this  deration  to  rules  to  which  we 
ought  to  adhere  as  strictly  Spossible, 

Pri^essfor  ihi  Pnparatum  sf  Umna^. 

A  general  rule  to  be  adopted  in  the  preparation  of  lai* 
sine,  let  its  consistence  be  what  it  may,  is  to  perform  die 
process  at  twice,  and  to  take  care,  as  soon  as  the  Gquid 
extracted  is  reduced  to  two-thirds>  to  strain  it  off  quit^ 
hot,  -to  distribute  Jt  into  miramished  earthen  pans,  and 
to  leave  it  in  them  till  the  following  morning  ^  th^i,  by 
means  of  a  skimmer,  take  off  the  saline  peUid^  which  co- 
vers the  surface,  and  decant  the  licpior.    The  crystalli- 
zations at  the  bottom  of  the  vessel  and  on  the  surface 
are  nothing  but  crystals  of  tartar,  the  separation  of  which 
is  a  medium  of  diminishing  the  too  strong  acidity  of  the 
raisine  prepared  in  the  northern. cantons,  and  t&  perhaps 
a  cause  of  its  laxative  quality  ;  for  there  is  every  reason  to 
premrae,  that  it  is  to  the  presence,  of  tartar,  and  to  tht 
mucilaginous  body  contakied  in  the  juice  of  the  grape, 
to  which  is  owing  the  relaxing  property  possessed  by  that 
iluid  ;  .a  pro^rty  which  it  loses  in  passing  into  the  state 
of  wide,  because  the  fermentation  has  converted  the  one 
into  alcohol,  and  .precipitated  a  gCeat  portion  of  the 
other  with  the  lees. 

-  / 
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JSy  thus  separating  ^oxn  the  juice  of  the  gmpes,  eva-^ 
porated  to  two  thirds^  the  quaotity  of  tartar^' Which  can 
Ao  longer  remain  in  solution^  you  increaite  the  strength 
of  the  sugar,  which,  having  no  acidity  to  correct,  be*- 
4^ines  much  more  perceptible  both  in  the  raisin^^  in  ttte 
syrup,  and  in  the  boiled  wine,  and  4he  liquors  prepared 
from  it.         • 

Another  condition,  necessary  for  rendering  the  raisine 
as  perfect  as  possibTe  is,  that  when  fruits  or  roots  are 
intended  to  enter  into  its  compoisition,  both  the  one  and 
the  other  must  be  carefuU4  pared,  and  their  pips  and 
core  taken  out ;  and  that  tney  should  not  be  added  to  the 
tiquor  till  it  has  been  brought  by  evaporation  to  the  con- 
sistency of  syrup,  which  is  easily  made  to  give,  and  pre- 
serves the  fluidity  necessary  for  promoting  its  action  on 
Uie  fruits,  .and  for  mollifying  and  combining  them  in 
such  a  manner  as  to  form  an  equal  and  homogeneous 
Qoarmalade.  ,  / 

A  third  and  last  condition  is, 'to  stir  incessantly  the 
mixed  liquid,  and  to  keep  up  a  very  moderate  heat :  per- 
haps it  would  be  prudent  to  complete  the  makhig  of  the 
raisine  only  at  the  temperature  of  the  halnecL  vnarucj  when 
it  would  run  infinitely  les$  risk  of  being  burned. 

The  nature  of  the  vessels  eii)pioyed  for  the  preparation 
of  the  raisio6  likewise  deserves  some  consideration. 
Some  have  complained  that  the  use  of  it  has  produced  , 
cholics.  Supposing  these  complaints  to  be  well  founded, 
this  inconvenience  would  be  obviated  by  employing  in 
ils  preparation  nothing  but  vessels  of  brass  or  copper, 
perfectly  tinned,  to  prevent  the  liquor,  which  always 
has  a  character  particularly  acid,  from  exercising  a  pow- 
erful action  on  the  deleterious  metal,*  and  dissolving  come 
particles  of  it. 
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Ba,isine.  :li]^e.Qtber  marmalades  of  fruit.,  exhibits  iii  iU 
prepai:atiQi\  v^iou^,{ihei\Qmeq^,,.tp  wixicb.  sufficient  atr 
tentiqa  has  not^b^ep  .pai<4t^^be9aufie  tljti^  ^4nd  of  jirep^a- 
tion  has  becoa^e)tbqj).eculiar  proyijeic^;qf(-.sin  art,  which, 
being  distinct  fron^  pharmacy,  has  not  yet  been  thpught 

• 

worthjr  off  profound  investigation  by  spienti^^  men. 

The  fruits  of  which  tljcse  Qia|:mal^di^  are  (^oaip^&edl 
experience  reqiarkable  alterations  \a  taste  and  colour^ 
What  is  the  cause  of  this  ?  Jn  our  oj^nion  it  oiust  \^: 
sought  in  tlie  decompositio.n  %hich  th^  constittteiit  pa^ ts. 
of  the  fruji  have  undergone  froin  the  action  of  tba  calojric, 
and  the  new  combination  they  have  formed  with  the  wa- 
ter :  a  combination  which,  on  accouot  of  it3  difference 

^      ^       '  .»^#  «-•  !**• 

fron^  thj3  former,  must  produce  different  effects  o^  the 
org^ans.  jOn  tlji^  subject  we  shall  observe,  tJbat  the  sac- 
charine taste  of  a  fruit,  seed,  or  root,  is  not  ^lway&  pr(h 
po^tionate  to  the  quantity  of  the,  mucilaginot^s  sug§i^ 
which  thc}^  par.ts  of,  vegetables  contain,  an(|  thatiQ.tbi^ 
case  ^n  .^j[)pj:opriatioi>  to,  the  sac^^bariqe  flavour  takes 
place,  in  Qooseqiiepce  pf  tb^  mixtures  s^id  x^odifici^Uoi^ 
produced  by  boiling. 

If  the  leaves  of  plaut;§.  \p^e^  ^  pprtioq  of  their  virti|e  by 
mere  d)?siccatiou,ih  th^  op^p  air,  if  ffuit^  a^drool^be- 
con>e  tough  ^nd  u^uch  jeisjuicy  ffoj^,  tlje  same  cause^  w^ 
aA-e^y^t  ^u^c^i^ed  to ;CQi|;^f^ture  that  the  {¥)Ud  heat,  which 
has.  produced  tbe  desiccation  of  these  Pfi£(%  of  p]a!:kts,  has 
UPt  been  jible  to  deprive  tljep>  of  tbpir  superabundant  hu- 
pjidity.  If  cultivatiqa  js  qapahle  of  giving  them  a*  new 
taste,  what  may  uot.bja  expected  ftu?n\  the.^^tioq  of  h^ 
elevated  to  such  a  d^yee  ^s  to  bring  4UtQ*^bulJition  the 
water  they  contain,  which  then  has  a  degree  of  hesit  su-* 
perior  to  thut  qf  boiling  water  ?  This  action  necessarily 

produce^ 
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pf  o4}i<^  the  ^Q^jt)i!en)|trkecl' ;  to  np  other  csuise  can.  we 
ascribe  tt^  slrilfifigi  difference  existing  beti^en  cuiitiasrj 
^nd'  legun^in'aus  plf^hts'TMhen  raw,  diried,  and  boiled. 

Rut  hoyr.  can  this  neiY  c^mbinatlotij  produced  in  fruity; 
byth^  beat  of  ebullition, *  be  ?ilter^d  hy  remaining  ex-» 
pOsed  to  jt  beytnxj  the  proper  time  ?  It  shares  the  fate  <rf* 
allFOgo^able  i^nibinations ;  it  is  n^cesss^rily  and  succes*  • 
sively  subject  to  different  ]zk3tdi(icatiQns^  in  proportion  as- 
tba.  caloric  (^|(^|Toin  it  some  of  its  principles.  Hence> 
tiie  care  necessary  i)V  conducting  tlie  evaporation  of. 
nianqalade^9  and  in  bqilifig  them,  to  desist  at  the  n[!to- 
meat;  when  |:hey  a|^  altered  as  little  as  pos3ible.  Thus^i 
in  refining. ^ugar,  attention  is  paid  not  to  expo^j^  it  to  tbm 
potion  of  too  violent  ^  (ire,  which  would  produce  a  par-o) 
tial  ddconiposiftiQn,  and  incN^fie  the  quantity  of  its.  li^o^r 
tbcar-water. 

When  th^sse  niarmalad^s  are  not  sufficiently  boiled,  and 
spoil,  with  age,  in  ^  humid  atmosphere,  why  do  they  turtfc 
sour,  without  having  undergone  the  spirituous  fernienta-* 
tioQ  ?  The  reason  is  this*.  Being  destitute  of  the  qualities 
without  which  that  feripentation'  never  can  take  place,-  0£ 
^hsinge  sugar  into  alcohol,  thp  jpaovement  which  replaces 
it  does  not  act  on  the  sugar  but  on  the  other  substancesi^ 
which  are  more  disposed  to  be  altered  in  different  ways; 
In  fact,  we  ob^rve  that  spirituous  fermentation  takes 
place  in  the  juice  of  fruits  only  when  the  fluid  parts^ 
abounding  in  the  sweet  and  saccharine  principle,  are  ex^ 
tracted  from  them,  and  are  at  liberty  to  act  upon  each 
other  with  the  aid  of  a  certain  degree  of  heat.  "For  hu- 
midity and  temperature  are  two  causes  sufficient  to  pro« 
^uce  fermentation  without  the  assistance  of  air  and  light  f 
as  rWe  know  that  many  wines;  and  other  liquors  ferment 
in  vessels  perfectly  closedj,  an(i  secured  from  the  contact 
pf  the  air  and  light. 

This 


3 18       Examinatwn  of  the  Produdts  of  the  Grape. 

This  operation,  coQsidered  as  a  chemical  action  and 
redaction  of  various  principles  on  (iach  other,  ii»y  take 
place  by  tbe^mero  tendency  of  all  bodies  to  form  combi- 
nations. Wine  ivhich  has  been  already  fermented  Boay 
underwo  a  second  fermentation  if  pat  into  a  bottle  wrap- 
ped in  black  paper/  if  mucili^inous  sugar  be  mised  with 
it,  and  it  be  e^cposed  to  a  temperatwe  of  twelve  degrees 
above  zero.  The  most  certain  proof  that  this  cliemical 
operation  has  taken  place  is,  that  on  opening  die  vessd 
after  some  time,  you  observe  a  considerable  qaantity  of 
carbonic  acid  gas  disengaging  itself,  a  prodmrt  arising 
only  from  the  destruction  of  the  mucilagiuo-saccharine 
matter*  The  contact  of  th^  air  then  often  promotes  this 
disengagement  without  contributing  to  form  the  combi- 
nation. Were  diis  gas,  which  is  extremely  elastic,  not 
retained  by  the  force  of  the  vessel  by  which  it  is  con- 
tained and  compressed,  it  would  speedily  escape.  If  the 
efforts  it  is  continually  making  to  disengage  itself  be  sa« 
perior  to  the  resistance  of  the  vessel,  the  latter  is  broken 
tritl)  a  loud  noise ;  therefore  this  gas  was  produced  an* 
lerior  to  the  moment  when*  the  liquid  came  in  contact 
with  the  air.  Thus  it  seems  more  coqrect  to  say,  that 
the  contact  of  the  air  promotes  the  disengagement  of  the 
difienent  gases  produced  by  fermentation,  than  to  assert 
.  that  fermentation  cannot  take  place  without  the  contact 
0f  the  air  and  light. 
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W  ILIIAM  fC^NT,  of'the^bofough  of  ttymouth,  in  thg 
county  of  pevon,  Merchant  and  Agent ;  for  certain  ad- 
ditions ahd  iitiptovements  iti  a  sort  of  candlestick  (iif 
tommon  use),  which  \vill  be  found  to  prevent  accidental 
fires  in  the  use  of  candles,  by  whicli  so  oiany  valuable? 
Kves  ^e  lost,  and  such  immense  property  consumed  ;  and 
which  will  not  be  confined  to  chamber  use,  but  l>eing 
fnade  op  a  larger  scale,  will  be  found  equally  useful  in 
shops,  warehouses,  oil  and  spirit  cellars,  and  other  placet 
where  the  use  of  a  candle  is  found  necessary*  , 

Dated  July  2,  1S05. 

Arthur  Woolf,  of  Wood-street,  Spa  Fields,  iri  the 
couiUy  of  Middlesex,  JEngineer;  for  certain  improve- 
ments in  steam-engines.  Dated  July  2,  1805. 
•  James  Boaz,  of  the  city  of  Glasgow,  in  Scotlandji 
Civil  Engineer  ;  for  a  new  and  improved  method  of  rais- 
ing water,  and  working  machinery  by  mean's  of  steam. 
Dated  July  2,  1805* 

Alexander  Wilson,  of  TIchborne-street,  Piccfadifly, 
in  the  county  of  Middlesex,  Gun-maker;  for  certain  im- 
provements applicable  to  shot-belts  ?ind  powder-flasks, 
and  to  fire  arms  of  all  desctiptlotis.  ^ 

Dated  July  3,  1805. 

Benjamin  Batley,  of  Queen  street,  in  th6  <iity  of 
London,  Sugar  Refitjer ;  for  a  new  arid  itoproved  method 
of  refining  sugars.    Dated  July  8,  1805. 

Henry  Edward  Withekby,  of  Islington,  in  the 
icoun^  of  Middlesex,  Gentleman  ;  for  an  apparatus  for 
purify i/ig  and  improving  Water  and  other  liquors  by  fiU 
tration.    Dated  July  ;*9,  1805. 

JoHAN 
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JoHAN  Gottlieb  Frederic  Schmidt,  of  Greek-street^ 
SohO)  in  the  coantj  of  Middlesex,  GeiitieinaB,  and  Ro- 
bert Dickinson,  of  Tavistock'^street,  Covent  Garden^ 
Gentleman;  for 'methods  of  sustaining  animal  life  and 
combustion  for  a  ppreat  length  of  time,  at  considerable 
depths  beneath  the  surface  of  the  sea,  or  other  bodies  of 
Ttater,  in  such  a  manner  as  tp  enable  a  person  making 
tise  of  such  means  to  exist,  and  to  move  from  blace  to  . 
place,  at  the  bottom  of  the  sea^  o^-.at  any  J^equired. 
depth  between  the  surface  ^nd  the  bottom,  with  mw^ ' 
more  facility  and  advantage  than  by  finy  other  apparatus 
or  contrivance  which  has  been  hitherto  invented  for  that 

•  * 

purpose^     Dated  July  19, 1805* 

Peter  Marslakd,  of  Heatoo  Norris,  ip  the  c^^ty 
of  Lancaster,  Cotton  Spinner ;  for  imptovements  in  siz* 
ing  cotton-yarn.     Dated  July  19^  1805^ 

Peter  Marslakd,  of  Heaton  NorriSj  in  the  county 
of  Lancaster,  Cotton  Spinner  ;  for  an  impifoireifient  ift 
t(ie  process  of  dying  silk,  woollen^  worsted,  mohiijrjk 
furbair,  cotton,  and  linen,  or  any  one  ormoi^e  of  th^oif  . 
as  well  in  a  part-manufactured  as  in  an  upmanufact^ed 
t)r  raw  state.     Dated  July  19,  1805* 

Thpmas  Chapman,  of  Withamin  Hddeniess,  m  the* 
county  of  York,  Thrashing-M^chinerma^er ;  for  a  ipiH 
for  tearing,  crushibg,  and  preparing  oak-bark  to  b^.ose^ 
by  tanners  in  the  process  of  tanking  of  hides.  - 

Dated  July  29,  1805. 

HeKrX  MaudslAy,   of  Margaret^treet,  .Cayen^i^b- 
gqtiare,  in  the  county  of  Middlesex,  JVfe^anist;  for  a 
prOcesS;  upon  an  improved  constrqctipn,  for  pri^tiirg  of 
calicos,  and  various  other  articles.   Patedjuly  29>.l805. 

— ■— i*»* .     ■   ■■  ,.  •  ••  ■ 

EUftATUM/ 
"  tn  our  last  nunAeV,  page  238,  In  the  ipoprovfed  toethod  of  xnaklnc 
VH-nish,  for  coball  read  copal.  Thfe'error  is  in  the  onginal,  tod  tluoogb 
to  oversight  was  negliecied  to  be  coritcted  in  our  translation. 
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S^pec^cation  of  the  Patent  granted  (o  Mr.  William  Wil* 
KiNSON,  ef  Needhdm  Market ^  in  the  County  of  Suffolk  ;' 
for  improved  Pan-Tiles  for  cohering  Houses  and  other 
JSuUdings.     Dated  August  9,  1805. 

WithaPUte. 

X  O  all  to  whom  these  presents  shall  come,  &&• 
Now.  KNOW  'YE,  that  in  compliance  with  the  said  pro-. 
vise,  I  the  s^id  William  Wilkfnson  do  hereby  declare, 
that  iriy  said  invention  is  fully  described  and  ascertained 
as  follows,  reference  being  made  to  the  drawings  in  the 
margin  of  these  presents. 

Fig.  1  (Plate  XVI.)  represents  the  lower,  and  Fig.  ^ 
the  upper  tiles,  with  sections  of  the  ends  of  each  tile  ;  \ 
denominate  them  upper  and  lower  tiles,  from  their  rela- 
tive  fiituation  with  regard  to  each  other  when  formed  into 
a  covering.  The  lower  tile  is  formed  so  that  the  greater 
or.  receiviiig  •  end  may  admit  the  less  or  dripping  end  of 
t:he  next  tile  above  it  into  its  cavity^  after  the  manner  of 
troughs  leading  into  each  other.  A  perforation  is  made 
^t  the  greater  end  of  this  tile,  through  which  a  clout  nail 
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or  ojbher  fastening  may  be  passed  into  the  lath  that  sud-^ 
ports  it- 
Fig.  2  is  laid  with  its  plain  side  uppermost  It' is  eri^ 
dent  from  inspection,  that  if  two  lower  tiles  be  placed  by 
the  side  of  e^ch  other  at  a  proper  distance,  an  upper  tiJe 
tvill  receive  into  its  cavity  their  raised  edges,  be  support- 
ed by  the  shoulders  fornied  therein,  and  closely  cover  the 
.space  between  them. 

Figs.  3  and  4  shew  a  form  of  moulds  which  I  use  foi: 
each  tile;  and  in  their  aggregate  consist  of  three  parts, 
as  exhibited  by  the  sections,  Figs.  5  and  6,  vh^  tbestoclC 
mould'board  and  frame. 

Fig.  5,  tf ,  is  the  stock,  made  of  two  boards,  whose  graii^ 
is  placed  contrary  one  to  the  othei*,  and  fastened  toge- 
ther by  screws,  to  prevent  warping.  At  each  end  i^ 
fixed  a  bar  of  iron,  with  its  upper  sid«  redcteed  to  an 
edge,  and  standing  above  the  plaiq  of  the  sto^clfsr^-Tite^ 
upon  these  edges  rest  the  ends  of  the  mould-boaixfcand 
the  interior  corners  of  the  frame,  b  the  t^jtould-^bbarcn 
made  of  dry  mahogany,  and  forimed  of  two  boards,  a^ 
recommended  for  the  stock,  c  the  frame.  I  have  fduDd 
it  necessary  to  ^ake  fhe  sides  of  the  fraine  somewhat  hoU 
lowing  on  the  inside  with  regard  to  their  tefigth,"  conse- 
quently the  side  edges  of  the  mould-board  will  be  round- 
ed,  as  shewft  in  Figs.  3  and  4.  The  same  letters  in  Figs. 
^,  4,  5,  ahd  6,  refer  to  the  same  parts  in  each,  ' 

I  have  adopted  the  following  process  for  nianofactiiring 
the  tiles,  though  it  is  probable  that  trifling  variation) 
may  in  practice  be  necessary,  or  other  methods  be^ound 
more  convenient,  or  preferred,  according  to  circinnst^^nces; 
but  I  think  it  needless  t©  describe  any  other,  t>ecause  I  ijoii- 
sider  my  invention  to  consist  of  tlie  tiles  when  prodtrced, 
and  not  in  the  method  of  manufac^turiug  them.  Th^ 
itock  ibeing  nijade  fast  ou^  a  table  by  a  staple  and  wedge^ 
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%r  otherwise,   the  niould-boafd   and  fraoi^  are  pl«cedi 
tfaerebn  ;  the  mould  is  then  filled  with  .earth,  and  struck 
|>fFin  the  t]3U»l  manner;  a  snaall  quantity  of  sand  U 
thrown  on  the  face^:)f  the  tile.  The  tile-frame  and  moulds 
board  are. then  taken  off  the  stockj  and,  with  the  face  of 
the  tile  downward,  placed  on  a  hand-board  ;  the  tile  an«l 
jnould  board  are  forced  out  of  the  frame,  the  mould-board 
tiaken  ofF>  and  the  tile  laid  on  a  floor,  or  placed  on  a 
stage,  formed  of  boards,  j$imilar  to  those '  used  for  .the 
common  pan-tile.     When  the  tiles  are  sufficiently  dried 
they  are  dressed  on  a  horse  or  stool,  resembling  the 
mould-board,   proper   allowance    being    made    for    thp 
^shrinking  of  the  tilest     A  slay  or  beater  is  made  use  of 
for  dressing,  flat  on  one  side,  but  a  litUe  hollow  with  re- 
gard to  the  length  on  die  other  side  ;  the  flat  side  is  used 
for  the  face  of  the  tile,  the  hollow  side  is  to  beat  up  the 
sedges.    When  dressed,  the  tiles  are  paired  face  to  face, 
:  and  chequered,  as  exhibited  in  Fig.  ^,  which  $hews  the 
lower  tile  chequer,  and  Fig*  8  the  upper  tile  chequer. 
:  In  this  state  J  let  them  remain  until  perfectly  dry,  and  fit 
ibr  the  kiln. 

Fig*  9,  with  its  sections^  exhibit  the  method  in  which 

.  the  tiles  are  arranged  when  formed  into  a  Covering  ;  the 

dotted  lines  in  the  bpdy  of  the  figure  shew  the  covered 

joinings  \  the  dotted  part  of  the  upper  section  shew  the 

manner  in  which  the  lower  ends  of  one  course  of  tiles  lap 

over  and  cover  the  upper  ends  of  another  course;  the 

\vhole  is  the  section  of  this  figure,  in  the  direction  of  the 

Yine,d  e.  To  give  the  Covering  foTnl^d  of  these  tiles  a  light 

appearance,  I  reduce  or  chamfre  off  the  edges,  which  is 

performed  in  the  lower  tile  in  the  mould,  by  making  an 

addition  to  the  mpuld-boa^d,*  as  shewn  by  the  dotted  an- 

.   gle  in  Fig.  5.     In  the  upper  tile  it  is  accomplished  by  a 

.  stockrshave;  whiph  I  have  invented  fo^  that  purpose, <|^nd 

T't  2  which 
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wbieh  is  shewn  at  Fig.  lOi  The  iron  of  this  tool  has  twi 
edges^  and  will  consequently  cut  with' either  a  driving  or 
drawing  motion  ;  this  is  done  at  the  time  the  tile  if 
•dressed^  and  is  in  a  soft  state. 

Fig.  10  consists  of  a  small  cutting  knife,  iixed  in  i 
wooden  frame,  of  a  conFenient  size  to  hold  in  the  haDd, 
i&  under  side  is  a  right  angle  ;  the  knife  is  fixed  across 
the  angle.  When  the  tooLis  drawn  along  the  edge  of 
the  tile,  it  chamfres  it  off,  and  produces  the  efiect  abovi 
istated. 

I  hare  given  no  specific  dimensions  for  the  tiles;  strictly 
speakings  I  confine  myself  to  none ;  and  it  is  obvious  that 
|>y  altering  the  dimensions  a  different  effecf  will  be  ob- 
tained. In  the  example  given  in  the  drawings,  the  tiles- 
shew  equal  faces ;  but  the  breadth  of  the  lower  tile  may 
be  so  far  contracted  as  to  draw  the  edges  of  the  upper 
tiles  close  ;  on  the  contrary,  the  upper  tile  may  be  con- 
tracted to  its  least  possible  breadth,  and  by  these  mean» 
produce  effects  widely  different.  The  figures  are  pro- 
jected by  a  scale  of  two  inches  to  a  foot,  number  tern 
excepted. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Ralph  Wedgwood, 
of  the  Hill  in  Burslem,  m  the  County  of  Stafford^  Potter; 
for  a  ncu)  discoveird  and  invented  Composition  for  making 
Glass,  upon  ne:£)  Principles,  whet^eby  great  Advantages 
will  mnse  to  the  Public  in  eveiy  Instance  where  mch 
Composition  is  applicable. 

pated  October  3,  1797- 


T 


O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  I  *the  said  Ralph  Wedgwood  do 
hereby  deg^rib^  my  said  invention^  apd  declare  that  the 

same 
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Composition  for  making  Glass:  %^ 

Mnne  \s  of^  the  description/ and  to  be  performed  Id  mai^w 
ner  following  ;  that  is  to  say  :  My  new*invented  compo-^ 
Mtion  for  making  glass  is  made  of  the  following  articles.) 
that  its  to  say^  alkaline  salt-pieces,  or  parts  of  China,  oi" 
earthenware  pitchers,  or  pieces  of  baked  clay^  old  plas- 
ter moulds,  or  calcareous  earths,  borax,  stlicious  earths;^ 
and  terra  ponderosa ;  and  I  uss  these  articles  in  the  £d{« 
lowing  0ianiier ;  that  is  to  say,  I  use  the  alkaline  salts  and 
borax  either  in  a  state  of  powder  or  of  solution,  but  1  pre- 
fer to  lise  these  articles  in  solution*  When  I  use  the  alkalite 
salts  in  solution,  I  Cause  to  be  made  a  solution  of  alka«- 
line  salts  in  water ;  and  into  this  solution  I  cast  pieces  or 
parts  of  China  or  earthenware  pitchers,  or  pieces  of  baked 
clay,  the  sam6  being  first  heated  red  hot ;  to  these  I  add 
tdd  plaster  moulds,  or  calcareous  earth,  first  slacking 
iihem  in  a  solution  of  borax  in  water,  when  I  use  borax 
in  solution,  and  I  also  add  silicious  earths  and  jterra  pon- 
defrosa ;  all  which  articles  I  cause  to  be  ground  together, 
and  then  dried  over  a  slow  fire.  When  I  apply  the  alka* 
line  salts  and  borax  in  a  state  of  powder,  I  use  them  im 
die  same  manner  as  they  are  now'  used  in  making  of  glass. 
When  these  several  articles  are  ground  together,  and 
(dried  over  a- slow  fire,  I  put  the  whole  into  a  melting  pot, 
and  cause  it  to  be  fused  with  an  intense  heat ;  and  whea 
in  perfect  fusion  I  pour  it  from  the  melting  pot  into  cold 
water.  The  quantities  of  the  several  articles  will  depend 
on  the  quantity  of  glass  intended  to  bei  made,  and  the 
proportion  of  each  article  must  necessarily  depend  in 
tome  degree  on  the  quality  of  the  respective  articles,  and 
also;  on  the  hardness  or  softness  of  the  glass  required. 
But  by  attending  to  all  or  any  of  the  following  propor-? 
lions  of  the  several  articles  so  to  be  used^  my  composition 
will  be'  made«^ 

T# 
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tbc  reccirer  from  another  vessel  containing  the  size,  called 
the  size-vessel,  by  means  of  a  pipe ;  one  end  of  which  pipe 
must  be  immerseil  in  the  size,  and  -the  other  end  of  which 
pipe  must  CBter  the  receiver.  In  this  pipe  is  inserted  a 
cock,  which  prevents  the  size  frqm  entering  the  receiver 
beTore  the  air  is  extracted  ;  and  when  the  air  is  extracted, 
\he  size  is  admitted  by  turning  this  cock.  Any  other  appa- 
ratus which  answers  the  purpose  of  the  pipe  and  cock 
inay  be  used  instead  of  the  pipe  and  codk.  When  the 
«ze  fs  admitted  into  the  receiver  it  enters  into  the  yam, 
and  Impregnates  it  very  rapidly.  In  order  that  the  yarn 
may  receive  no  injury  from  the  rapid* manner  in  which 
the  size  enters.into  the  receiver,  either  the*  size  should  be 
introduced  very  slowly,  or  the  yarn  should  be  packed  in 
baskets,  eans,  bags,  or  vessels,  or  otherwise,  to  prevent 
the  y^rn  from  being  tossed  about  in  the  r^eiyer  by  tfaft 
notion  of  the  size.  When  the  size  enters  the  receiver  it 
causes  the  small  quantity  of  air  which  was  not  extracted 
to  rise  to  the  top  pf  the  -receiver.  Tq  prevent  the  yarn 
firoQOL  rising' i^boye  the  si^e  in  th^  receiver,  the  basket^t 
cans,  bags,  or  vessels,  containing  /the  yarn  .within  the 
receiver,  must  be  &stened  down,  so  that  the  same  cannot 
rise  higher  than  the  size  in  the  receiver ;  or  ^  board,  lidj 
or  other  soJid  body,  must  be  fixed  wi^in  the  receiver,  a^ 
the  distance  of  a  ^few  inches  from  the  top  of  the  receiver, 
|f  it  be  desired  to  give  a  greater  pressure  to  the.^lze  aftef 
it  is  admitted  into  the  receiver  tb?in  that  of  thei  coqimon 
SitoiQspfagre,  the  communication  between  the  receiver 
and  the  size-vessel  niust  be  closed  by  turning  the  afore« 
f^id  pock,  aifd^tben  one  end  of  a  forcing-pump  may  be 
inserted  into  the  top  of  the  receiver;  atid  by  means 
thereof  a  quantity  of  condensed  air  may  be  forced  uppA 
^e|5urfapepf  the  size.     After  the  yarr\  J?as  remained  % 
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/fpecification  of  tin  Patenl  graftted  td  Vz^tx  MAftsLAiTB^* 
of  Heaton  Nbrris,  in  the  Counts/  (/  Lancaster,  Cotton^ 
spinner;  for  certain  Improvements  in  siting  Cotton*: 
yam.    Dated  July  19,  1805. 

JL  O  all  to  Wbom  these  presents  shall  come,  &c». 
Now  KNOW  YE,  thaft  in  compliance  with  the  said  recited, 
proviso,  I  the  said  Peter  Mardand  do  hereby  declare^* 
jthat  the  nature  of  my  said  invention,  and  the  manner  ia 
l^hiofa  the  same  is  to  be  performed,  is  as  follows. 

The  Nature  of  thp  Irvoentim^ 

My  invention  consists  in  the  extraction  of  ther  air  fron^ 
^y^ssel  (^ontaitiing  the  cotton-yarn  which  ic^  td  be  sized^ 
pt  the  principal  pare  of.  such  air,  and  consequently  irbfisi 
^he  cotton-yarn  itself,  and  applying  th^  tsize  to  the  cot^ 
jton^yam  while  the  air  is  so  e^ittracted.  The  more  domi^ 
pletely  the  aii;'  is'  extracted  the  more  perfect  the  opef^rr 

Jioh  will  b^.  ' 

» .  1 

I  • 

T  i  .  - 

Tie  Marnier  in  'which,  the  same  is  to  be  perfojrmeii 

The  cottbA-yat*n  which  is  to  be  si/ed  must  be  put  int<f 
a  vessel  called  a  receiver,  and  which  must  be  made'  per-» 
fectly  air-tight,  by  fastening  down  the  lid.  Of  other  co* 
yer,  to'tl^  aperture  through  which  the  yarn  is  put  into 
sUch  receiver.  Thert,  by  means  of  a  commoi^  air^pump^ 
cotincctea  with  the  receiver,  or  by  any  other  means' by 
which  a  vacuum  may  be  produced  in  the  receiver,  th0 
air  must  be  extracted  from  the  receiver,  and  fromi  thd 
yarn  contained  in  it,  or  as  miich  of  such  air  as  can  b^ 
easily  extracted.    The  size  must  thea  be  introduced  intd 
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Spec^ation  (f  the  Pafent  granted  to  Thomas  Rowntres, 

of  the  Parish  of  Christ  Churchy  in  the  Cauntj/  of  Surra/, 

Engine-maker ; /or  a  new-invented  ^xletree  and  Box 

JofT  Carriages  on  an  improved  Constmctioh,  which  he  calls 

his  Mobile  Collar ^  A  rlctree^  and  Box, 

DdteJ.  April  25,  1805. 

With,  a  Plate. 

T^        .  '  '  '''  " 

O  all  to  whom  these  presents  shall  com^  &c. 

Now  KNOW  Y£,  that  in  compliance  with  the  i»aid  pr^so, 

I  the  said  Thomas  Rowntree  do  hereby  .dieclare,  tUjp  mj 

kaid  indention  i&  described  in  the  aboire  4ra wings  i^^«"'  ~ 

lowing  description  thereof; 

In  witness  whereof,  &c. 
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Description  of  the  Drawikos. 

,    Fig.  1  (Plate  XVII.)  represents  my  improved 
box,  and  mobile  collar.    A,  the  axletree.     B,  the  molMte  \ 
colUr.    C,  the  box  screwed  and  fi^ed  firm  to  the  mobikr'. 
collar.     D,  a  small  round  collar  at  the  end  of  the  arm.  ' 
not  to  touch  the  end  of  the  box»  but  iree  from  any  ri^ 
or  friction.    £,  a  leather  collar,  to  prevent  the  oil  fkm 
escaping.     F,  the  cap,  screwed  to  the  end  of  the  bo^j^^to 
receive  and  keep  the  oil  as  in  other  axletrees  and  Epjr<^ 
now  in  use.     Q^  a  nut,  screwed  on  the  arm,  before  the 
cone,  to  keep  the  mobile  collar  in  its  situation  and.aeoifftt   L^ 
on  the  arm.     To  t\}e  axletree  I  have  no  nut  at  the  end  cf  t7 
the  arm,  consequeiitly  the  friction  of  that  is  done  awi^ 
nor  can  a  wheel  accidentally  come  off  by  this  method*  ^ 

The  advantages  to  be  derived  in  this  improved  man*  ; 
ner  of  constructing  axletrees  and  boxes  with  a  mobtk 
collar  is  safety  in  travelling,  and  much  less  draught  to 
the  horses.  «k 

^  On 
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On  the  tfse  ef  Grem  Vitriol^  or  Stdpkatt  of  Iron^  as  a 
■Manure;  aftd  en  the  EJkacy  of  Paring  and  Burning 
depending  parth/  on  Oxifd  of  Irotu  By  George  Pear- 
son^ M.  />.  Honorary  Membmr  of  the  Board  (f  AgincuU 
fure^  F.  B.  S.  Kc.  Kc. 

From  the  CoMMUNicATidNs  to  the  Board  of 

Agriculture. 

JL  TAKE  leave  to  lay  before  this  Honour^^lde  Bcwrd,  aa 
account  of  a  substance  as  a  iqanure,  which  I  find^  ot^  txr 
amination,  is  one  of  the  things  hitherto  universally  be- 
lieved to  be  a  poison  to  vegetables.  Having  ascertained 
that  this  substance  is  what  is  commonly  known  by  the 
name  of  vitriol  of  iron,  (the  sulphate  of  iron  of  the  che- 
mists,) inveterate  opinion  prevented  me  for  sonie  time 
from  accepting  the  testimony  of  it  as  a  manure  \  but  feel- 
ing the  weight  of  the  respectable  evidence  by  whom  it 
was  attested y  after  consideration,  I  perceived  that  the 
iact  in  question  was  not  at  variance  with  established  prin-^ 
ciples  of  vegetable  philosophy,  as  I  shall)  I  tbiak,  make 
appear  ifi  this  communication. 

IVfy.  friend  John  Williams  Willaume,  Esq.  of  Tingrithj 
in  Bedfcordshtre,  having  desired  his  brother,  Charles  Dy-- 
moke  Willaume,  Esq.  to  ask  my  opinion  of  a  satine  sub- 
stance collected  from  peat,  which  has  been  used  with 
profitable  consequence  as  a  manure  in  his  neighbourhood ; 
I  proposed  a  set  of  queries  to  Mr.  John  W.  Willaume, 
the  answers  to  which,  in  the  two  foilowmg  copied  letters, 
comprehend  the  evidence  T  have  to  offer. 

LETTER,   No.  I. 
To  Dr.  Pearson,  from  C.  D.  Willaume^  Esq. 

My  dear  Sir,  -    - 

t  received  the  inclosed  last  Saturday,  and  hope  tb)e  an* 
i^ers  to  your  queries  will  be  satisfactory,  and  tend  to 

.    U  u  2  elucidaUi 
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elucidate  this  curious  subject.  Though  the  answen  uo* 
der  the  article  dust  only  relate  to  your  qaeries,  yet  inj 
brother  has  thought  proper  to  adirert  to  the  ashes,  which 
you  conceive  to  be  ^  caput  nwrtman;  but  which  hare 
been  used  as,  and  have  been  supposed  to  be,  a  beneficial 
manure  from  time  immemorial.  I  have  reserved  a  picas 
of  the  peat  from  which  the  ashes  are  produced >  and  if  you 
would  wish  to  analyse  it  I  will  send  it  you.  Favour  me 
with  the  result  of  your  future  inquiries  on  this  subject, 
and  I  am, 

My  dear  Sir,  yours  very  sincerely, 

Walham  Green,  Jug.  24,  1801.        C.  D.  WILLAUME. 

LETTER,   No.  II. 

Fj'om  John  W.  WiUaume^  Esq.  to  C.  Z).  Willaume,  Esq. 

Queries  proposed  by  Dr.  Pearson. 

'    1.  How  long  has  the  salt  of  peat  been  used  ? 

2.  How  fsxxichper  acre  is  laid  oni 

3.  On  what  kind  of  lands  ? 

4.  The  effect^  of  it  on  vegetation  ? 

5.  Whether  it  is  mixed  with  dung  manure,  or  lime  ? 

6.  In  wl^at  parts  of  the  country  has  it  been  employed^ 

7.  Any  other  facts  which  can  be  collected  relative  t» 
the  use  of  this  substance  ? 

In  answering  the  above  queries,  I  shall  divide  the  sub- 
ject into  three  ai  tides ;  1st.  the  peat  considered  as  an  ob- 
ject of  fuel  \  2d.  the  ashes ;  Sd.  the  salt  of  peat,  ffi"  dust ; 
the. two  last  as  objects  of  manure. 

1.  Peat. 

The  peat  which  is  found  after  the  removal  of  the  turf 
or  exterior  surface,  to  about  a  spade's  depth,  has  long 
^been  known  as  an  article  of  fuel.    It  is,  however,  used 

only 
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•tily  by  cottagers,  who  burn  it  oiva  brick  hearth ;  it  baa 
been,  rejected  from  the  parlour,  the  kitchen^  the  brew*- 
house,  &c.  as  being  injurious  to  grates,  and  to  ail  sorta 
of  vessels  put  on  it ;  it  cannot  be  employed  in  the  roast* 
lUg  of  meat,  as  it  will  impart  a  disagreeable  taste,  and  il 
is  destructive  of  all  sorts  of  funiitiire  by  the  effluvia  which 
it  emits,  or  by  the  dust  or  ashes  which  may  chance  to  be 
blown  from  it.  If  these  disagreeable  consequences  could 
be  obviated,  it  might  be  made  an  article  of  general  con- 
sumption as  a  substitute  for  coal,  much  to  the  advantage 
of  the  seller  and  consumer ;  it  is  dug  out  in  the  form  of  a 
brick  to  a  certain  depth,  well  known  to  the  common  la* 
bourer.  This  depth  must  be  carefully  attended  to,  lest 
you  should  cut  out  the  staple,  in  which  case  it  would 
never  be  retrieved ;  but,  this  circumstance  attended  to, 
it  will  grow  again  to  its  former  state  in  the  space  of 
iifj^een  years.  Thus  the  whole  moor  is  divided  into  pro* 
per  portions,  and  periodically  cut  once  in  fifteen  years. 

2.  Ashes. 

The  turf  or  surface,  and  such  parts  of  the  peat  as  do 
not  appear  to  be  of  the  best  quality,  are  laid  up  in  con-- 
siderable  heaps,  and  reduced  to  ashes  by  the  action  of 
fire.     The  ashes  are  red. 

Answer  to  Queries, 

1 .  The  ashes  have  been  long  known  as  a  manure,  and 
the  demand  is  on  the  increase. 

2.  The  quantity  usually  laid  on  an  acre,  by  spreading 
or  sowing  it,  is  fifty  bushels,  either  on  grass  or  arabla 
land. 

3.  It  is  laid  on  hot  land.  By  hot  land  we  understand 
sandy,  gravelly,  chalky  soils  of  a  dry  nature,  such  as 
are  burnt  up  on  the  long  continuance  of  hot  weather.    It 

is 


SS4  On  theUieef  Green  Vitrid^hmj 

k  moft  connorUy  teed /or  gnuueft ;  but  is  ia  ^miBidemtte 
eafteem,  as  t  manufe;  for  oats  or  larlrf  od  knd  of  tbo 
ttature  above  nientiofied. 

4.  The  vegetable  effect  is  surprising,  ifUMmieh  as  it, 
%iU  douUe  or  treble  a  crop  of  any  new-sown  grass,  socli 
As  trefoil)  &e.  I  bare  seen  tbe  benefits  arisii^  from  it  oo 
old  pastors  hind  siuch- overgrown  with  moss^  which  it 
effectually  destroys,  and  produces  in  its  stead  white  or 
Dutch  clover.  You  may  trace  to  an  inch  the  cesBation 
and  recommencement  of  this  manure*  It  is  observable, 
tJiat  near  die  fire  heaps,  as  for  as  the  wind  can  carry  the 
lighter  parts  of  the  ashes,  tbe'jMroduotiou  of  clover  is  swe 
to  be  abundant ;  it  is  equally  favourable  to  the  growth  of 
barley  or  oats. 

5.  It  is  not  mixed  with  lime,  or  any  other  manure, 

6«  These  ashes  are  bought  by  a  set  of  hrglers,  who 
carry  them  in  bags  loaded  on  asses  to  a  considerable  dis^ 
tance,  where  they  are  known  to  be  in  great  repute  ;  they 
mnst  come  exclusively  dear  to  the  consumer  by  this  mode 
of  conveyance.  The  farmers  in  the  vicinity  send  for 
them  in  waj^eons,  particularly  Mr.  Brumiger,  near  Son- 
doii,  in  Bedfordshire,  a  considerable  and  intelligent  far- 
mer, who  increases  liis  consumption  every  year,  both  for 
his  grass  and  arable  land. 


/ 


3.  The  Salt  of  Peat^  or  Dust, 

Answer  to  Queries. 

1.  The  dust  or  gray  saline  substance  is  produced  by 
beating  the  earth  containing  this  vsalt  to  a  powder ;  it  is 
found  in  particular  spots,  not  universally,  the  earth  not 
being  equally  impregnated  with  it  in  all  places  ;  it  has 
not  been  known  as  a  manure  above  six  years  ;  but  on  trial 
greatly  increases  in  reputation  ^nd  demand, 

2.  Fifty 


or  Skilphat^  of  frqUy^s  a  Mtnure.  «  S3J 

g.  Fifty  bushelf  are  the  proper  quantity  per  acre.  TJhis 
should  not  bi^  exceeded ,  for  if  it  be  laid  on  in  too  great 
abundance  it  may  prove  extremely  deleterious. 

3.  It  is  used  for  cold  lands.  By  cold  lands  we  under-! 
stand  clayey,  or  any  \ret  j^rounds* 

4.  It  will  mucli  improve  the  vegetation  of  sowed  grasses 
and  old  pasture,  and  is  equally  favourable  to  the  proJuc* 
tion  of  corn  ;  the  ground,  whether  grass  or  arable,  bein^ 
of  a  cold  nature. 

i^.  it  is  not  mixed  with  lime,  or  any  other  substance* 
6  The  dust  is  likewise  bought  by  the  hi^te^s,  and  car« 
fied  to  great  distances.  The  nearer  furniers  likewise 
se()d  for  tbe  dust  in  wstggons,  particularly  Mr.  Anstie, 
of  Dunstable  Houghton,  and  Mr. .  Siiutbj  of  Sundoi)^ 
ifbe  hold  this  manure  iu.  great  esteem. 

Yquts,  &c. 
Tingriih,  Aug.  19, 1801.  J.  W.  W^LLAUME, 

Dr.  Pearsarfs  Expertnumts^  Oiservaiians,  md  ManarJ^s, 
on  th^  SubsUmce  called  Sdt  rf  Prat 9  or  Dust* 

1.  It  is  a  blackish  gray„  coarse,  aiid  ratheir  heavy  ipov^ 
der.  Has  no  smell;  tp^Jg^ strongly  styptic  ;  readily  dis- 
solves in  the  mouth  ;  did  uot  deliqjQesce  on  exposure , to 
the  air. 

2.  Dissolves  in  four  times  its  weight  of  water,  of  the 
temperature  of  sixty  degrees  of  Fahrenheit^  and  in  twice 
}ts  weig!)t  of  boiling  hot  water,  giving  a  pale  green- 
coloured  solution,  with  a  trifling  sediment,  which  is  in^ 
soluble  in  muriatic  acid. 

3.  To  the  solutioh  (2)  I  added  a  little  liquid  prassiate 

of  vegetable  alkali  ip  a  perfectly  neutral  state,  which  oc- 

•Msiofied  imoiediately  a  most  abundant  precipitation  of 

^nrusmte  of  iron  ;  and  this  test  was.  added  gradu^Jly^  till 

«u>  £urtfaer  inrecipkation  tOQk  pllVe. 

«  4.  Into 
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4.  Into  the  decanted  and  filtrated  fluid  (8)  was  poured 
Kquid  caustic  volatile  alkali^  bat  withoat  inducing  any 
change. 

5.  Into  the  same  finid  (3)  was  poured  liquid  carbonate 
of  vegetable  alkali,  which  produced  a  scarcely  perceivable 
cloudy  appearance. 

6.  Into  the  solution  (3)  was  dropped  the  aqueous  solu- 
tion  of  muriate  of  bary  tes^  which  occasioned  immediately 
a  milky  appearance.  r 

I.  To  the  solution  (3)  I  added  the  oxalic  acid,  and  tur- 
bidness  ensued.. 

8.  A  little  of  the  powdery  substance,  called  the  salt  rf 
peat^  with  concentrated  sulphuric  acid,  produced  no 
emissipn  of  fumes  nor  smell. 

9.  The  solution  (2)  with  muriate  of  barytes,  innnedi- 
ately  grew  thick  and  white  as  cream. 

•10.  The  solution  (•^)  with  carbonate  of  potash,  depo- 
sited a  very  copious  greenish  sediment ;  and  the  same  ef* 
feet  ensued  wtth  caustic  volatile  alkali. 

II.  The  solution  (2)  with  oxalic  acid,  gave  instantly  a 
very  turbid  bluish  green  precipitation. 

/the  preceding  experiments  manifested  that  the  peat 
Jfdltcomhts  a[  sidphate  of  irony  vulgarly  called  green  vi- 
triol of  iron,  mixed  with  a  very  minute  proportion  of  si- 
licious  earth,  and  of  lime  united  either  to  sulphuric  acid 
or  to  carbonic  acid.  But  the  presence  of  the  earths  mag- 
nesia and  ?irgill  ;  the  uncombined  alkalies  ;  the  uncom- 
bined  acids,  are  by  these  experiment's  excluded.  In 
short,  the  salt  of  peat  is  almost  pure  sulphate  of  iron. 

Remarks. 

I.  The  salt  of  peat  is,  I  apprehend,  deposited  by  cfa^ 
por^tions  whifch  run  over  the  moors,  where  it  is  foarid; 
and  hence  I  should  exj^ct  many  of  such  waters  to  be 

strongly 
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krohgljr  itnpr^nated  whb  it^  and  iq  many  p^rts  the  soil 
to  be  tinged  Ted  and  yellow  by  ochre.  Very  likely  ♦^  on 
inquiry )  much  iron  pyrites^  will  be  found  on  &t  near  tin 

2;  The  qiiantify  spread  on  laiid  is  said  to  be  fifty 
bushels  per  acre,  which  I  estimate  at  i^UbO  pounds  aroir^ 
dupoise ;  this  will  give  ufiar  seven  ounces  and  a  half  per' 
square  yardi  If  a  largef  qtlautity  be  applied,  it  is  ob* 
aerved,  it  will  prove  ezti^niely  deleterious4  This  is  true 
also  of  evef y  other  manure,  siich  as  iimei  alj^dine  salts, 
marine  salt,  nay,  of  the  dung  of  animals :  fdr  if  they  be 
used  in  eeitain  quantities,  they  poison  plants,  instead  of 
promoting  their  growth.  'This  is  equally  true  in  the  ani* 
mal  kuigdom ;  for  there  is  not  an  article  taken  as  food^ 
or  as  seafsoningy  which  is  not  a  poisi)n>  if  taken  in  certain 
quantities^  A  binnan  cfeatui'e  may  be  poisoned  or  ali- 
mented by  be«f  or  puddhig^  according  to  the  quantity  of 
them  taken  into  the  siomacbri  M4  may  be  poisoned,  or 
liai% "digestion  greatly  assisted^  by  salt  or  pepper,  accord-* 
iog  to  their  quantity,  in,  brief,  the  vidgar  notion  of  the 
term  poism  is  erroneous }  for  by  it  is  conceived  that  sub- 
steoces  so  called  are  in  their  nature  poMtirefy  destructive 
of  life ;  but  the  truth  is^  that  the  most  virulent  poisons 
ar<^,  in  all  reason  and  fact-,-  only  deleterious  according  to 
the  quantity  apfdiedw  White  arsemc,  swallowed  in  the 
quantity  of  ten  grains  or  less,  will  destroy  life ;  but  iu 
the  quantity  of  onp-sixteenth  of  a  grain  it  is  as  harmless 
«&  a  glass  of  wise ;  and  fiurth^^  in  tbiui;  ^^^^  i^  ^  remedy 
for  inveterate  agues. 

^  ''This  u,*f  nys  Mr.  WiHauine,  ''eatcCly  the  Act.  The  solpbat^ 
fif  iron,  the  salt  of  pcat»  during  th^  heat  of  the  manner  10  frequently 
foiuid  t^  a  cryttallised  state,  very  white,  and  eFaekUng,  under  the  feet } 
bttt  ii  deliquescent  if  ihat  fona»  and  tumt  to  its  former  dar^  eoloef 
when  the  air  beeooiet  aMisU**-4i^  hyUir.J.fF.  ^nUtfumt. 


^  ^ 
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From  dbese  censiderationt  I  cbndode,  that  diere  is  nd 
iadonssible  contradictoiy  ertdence  to  tiie  testimonies  for 
^le  fertilizing  effect  of  sulphate  of  iron,  unless  by  such 
contravening  evidencCxthe  quantity  stated  to  be  used  es- 
ceeded  fifi:y  bushels  ftr  acre ;  it  being  an  established 
^K^ty  tli^  in  certain  |>roportions  Ms  metallic  sak  is  a  poi- 
-son  to  plants. 

•    This  discovery  of  Mr.  WiHaamc  will,  I  thinlr^  give 
new.  light,  so  as  to  explain  fidy  tiie  poiionale  of  the  im- 
provement of  land  by  the  burnt  earA'  and  ashes  from 
paring  and  burning.  '■  It  is  usual  to  account  for  the  ^hcti 
of  diis  process,  l>y  referring  to.suppo8C<}  alkaline  or  other 
salts ;  but  of  these  there  is  no  evidence,  nay,  on  trial  t 
have  not  detected  them,  or  at  leaA  not  in  any  effideat 
quantity;  but  ihia  I  kqow,  that  such  ^ar(}i.and  ashes 
contain  ojyd  of  iron^  and  as  I  sutpoct  of  manganese ; 
which  from  the  analysis,  and  Che  effect  of  salt  of  peatj 
must  now  be  admitted  into  the  class  of  manures.    This 
very  conununication  of  Mr.  Willaame  aflfords  evidetee  of 
the  truth  of  this  conjecturo,  for  the  ashes  ef,ihe  peat  tdUck 
afferds  the  salt  <'  have  been  long  known  as  a  manure,  and 
the  demand  is  on  (be  increase:"  of  comnse,  these -adtes 
contain  an  unusual  quantity  of  oxyd*of  iron.     A  conse* 
quenceof  this  reasoning  is,  that  the  b^rnt  earth  of  soib 
will,*  CiBteris  paribus  J  fertilize  im  proportion  to  ikm^  (ncyd 
of  iron  it  cont^ns.    Accordingly  the  jishes  <^  the  peat, 
aays  Mr<  Willaume^  have  a  surprising  effect ;  they  ^*  will 
double  or  treble  a  crop. oft  any  iifw-^own  grass,  sqi^  as 
trefoil,  &c.  ;'*  they  are  so  beneficial,  ti|^  inrspite  of  .the 
expence. they. are  carried  in  bag^  by  higlers.to  great  dis^ 
tances/    it  would  be  extending  thU  paper  beyond  the 
proposed  limits  to  reason  at  greater  length,  and  to  make 
.  a  farther  induction  of  faets^;  therefore  1  will  close  with 
asserting,  that  thetnore  I  Contemjplate  the  facts  in  Mr* 


Wiifoume^s  lettm^i  the  more  evideDcv  I  perceive  for  the 
truth,  that  metallic  salts,  and  metallic  oxjirds  in  general^ 
and  salts  and  oxyds  of  iron  in  particular,  are  manures^ 
if  applied  in  {Mroper  dos^    . 

I  do  iK>t  think  it  is^  within  the  design  qf  this  paper  ta 
i^Eiake  obsenrationa  on  the  answers  to  the  2d,  3d,  4th,  5tb^ 
and  6th  queries,  except,  once  for  all,  desiring  that  it 
may  be  understood,  that  I  consider  the  salt  qfpeat^  and 
tAe  a$he$  of.  peat ,  as  operating  in  promoting  vegetatioa 
analogous  to  seasoning,  or  condiments,  taken  with  the 
food  of  animals ;  that  is,  analogous  to  mustard,  cinna- 
mon, ginger,  &c.  which  are  not  of  themselves  at  all  or 
Rteessartly  nutritious,  but  contribute  to  render  other 
things  nutritious,  by  exciting  the  aotion  of  the  stomach 
and  other  organs  of  digestion  and  afMumilation.    I  have  no 

mm 

doubt  of  the  truth  of  the  proposition,  that  no  living  things 
neither  plant  nor  animal,  can  grow  and  live  in  a  state  of 
jriaihle  action  without  constant  supplies  of  ^natter  whwk 
has  be&fiQlvot;  in  other  words,  living  animals  and;vegeta« 
bias  can  only  live  oil  dead  animals  and  dead  vegetables. 
No  plant  nor  animal  had  ever  been  known  by  experience, 
nor  in  the  nature  of  things  does  it  seem  reasonable,  thaO: 
they  can  be  nourished  by  mere  water  and  pure  air^  as> 
some  persons  have  asserted. 

I  shall  make  a  few  remarks  on  tfaQ  other  two ^substanw 
wl^ich  are  the  $ubj@ct  of  Mr,  Wi]laume's  letter. 

2,  TJ^Peat.      ^  * 

The  peat  is  a  dense  maa^  of  vegetable  matter  for  a  cer- 
tain depth,  partly  in  a  dead  and  partlynn  a  living  state, 
with  which  is  mixed  more  or  less  earth,  and  in  burning  it 
affords  so  much  empyreumatic  oil  as  to  give  a  disagree- 
able  taste  to  roasted  provisions ;  hence,  as  we  are  told, 

Xx  3  it 
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it  has  been  f ejected  ^roqa  the  kitchen/  This  fud  siffinrds  ^ 
▼est  quantity  of  what  the  chemists  call  lignit  acid ;  hence 
it  is  rejected  also  fipooa  the  pariouti  as  very  destractive  to 
the  gi^tes.  I  hpg  to  suggest,  that  tUs  Ugnie  acid  rai^t 
be  saved  in  l^orning  the  peat  as  foel^  and  be  osed  for  va- 
rioqs  purposes  in  manufisctures ;  and  the  eharred  peat 
vmy  be  used  in  place  fi  efaereoal  of  wood.  FrobaUy 
too  other  useful  jntMlucts  witt  be  fennd  on  esaaining  the 
raattei%  more  accurately  wbif  h  are  aflforded  by  distil- 
lation* 

$,  Ashes » 

If  the  petft  were  mere  vegetable  matter,  the  edies  ^ 
|E>pde<|  by  it  would  be  as  trifling  as  thone  of  wood ;  but 
some  parts  of  the  moor  contain  so  much  earth  and  oxyd 
of*  iron,  as  to  leave  bdund,  on  burning.^  a  considerable 
quantity  ef  incombustible  matter ;  and  such  kind  of  peat, 
we  are  told,  is  not  us^  as  fuel ;  but,  after  bDming,  the 
Y^duary  matter  is  an  efficacious  manure.;  piuch  more  so 
than  u  commonly  afforded  by  paring  and  burningv  The 
ashes  are  more  red  and  more  fertilizing  than  ashes  of 
common  turf,  because  tbey  con^in  more  iron. 

The  spontaneous  springing  up  of  white  clover,  in  land 
manure^  with  these  ashes,  is  similf^r  to  the  spontaneous 
growth  pf  this  plant  on  heath-land,  which  has  been  co- 
teipe(i  with  lime  to  destroy  all  its  present  vegetation  $  and 
this  fact  shews  that  prp^ably  these  are  seeds  buried  in  the 
earth  for  many  ages,  which  yet  remain  alive,  but  do  not 
grow  until  exposed  to  the  stimuli  of  air,  water,  pfdorific, 
^nd  lifeless  apimid,  or  vegetable  m^ttter. 
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^  B  p  E  N  D  I  X, 

The  follQwing  fiicts,  latdy  discofered  by  most  respecl? 
Il)>le  chemists,  appear  ^  b^  ifrorlh  fiddln^  t^  the  precede. 
ing  iiieii)0]ry  at  they  serve  tq  flksw  that  qther  salt^,  be- 
a^des  sol^iate  of  iroi|  aifi^  cert^p  earths,  may  be  emplojr 
ed  adv«litfig«H|i|y  as  pMHHifes,  flthou^h,  lik^  iron^  they 
^ve  been  tssteefned  c|||eceifpus  tci  plants^ 

1 .  wishes  rf  PiU  ^Pof  art  0  good  Mmure  for  Grass^ 

My  mucbrvalttc4  fr**^,  the  Ren  Wiliiam  Gregor,  of 
Grampo^nd^  on  examination  of  the  ashes  of  coal  from 
{.iverpool,  found  them  to  contain  both  sulphate  of  mag-* 
nesia  and  9i|lpbate  of  linie,  especially  tl*e  former,  salt^ 
I  apprehfpd  that  these  ashes  also  contain  oxyd  of  iron, 
pf  perhaps  sulphate  of  iron.  These  ashes,  says  Mr. 
Gregofi  ^  skeaded  ^'*  over  grass,  apparently  produced 
good  eflccts  notwithstanding  the  sulp/uite  of  magnesia^ 
Which  I  was  well  assiired  they  contained,  Se^  NiphpU 
'  soii*^  Journal,  vol.  V.  .p.  225. 

« 

From  this  observation  of  Mr.^  Gregor,  it  seems  he  b 
jiware  df  the  prevailing  popular  opinion,  that  sulphate  of 
magnesia  is  not  favourable  to  vegetation  ;  and  to  recon* 
cile  his  faf  t  with  tt^e  unfriendly  nature  of  magnesia  to 
plants,  as  discovered  by  Mr.  Tennant,  he  observes  that 
the  effects  of  sulphate  of  magnesia  may  be  v^ry  diflferent 
from  th^^'C  of  magnesia  and  carbonate  of  magnesiia.  I 
apprehend  it  is  the  magnesia  (calcined  magnesia)  only  ' 
which  this  learned  chemist  found  hurtful  to  vegetables^ 
as  the  discovery  was  made  on  the  examination  of  Not* 
tingly  lime,  which  the  farmers  near  Doncaster  employ  aa 
H  nuuiure,  while  they  reject  the  lip^  of  their  own  neigh- 

.  -    t  FromSxi^. 

bourhood«. 
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bourhood.  In  the  latter  Mr.  Tennant  met  with  maguesia, 
and  in  the  former  none.  Soe  tKe  account  of  this  iropor^ 
tant  discovery  io  the  Philosophical-  Transactions, 

%.  The  £arth  from  Ashes  c^ed  Cinis,  is  a  durable  and 
effjcaciom  Manure ;  by  Professor  Mitekitty  of  New  Tdrk, 
9ne  of  the  Bepresentatives  iri  X^ongivess,  Addressed  to 
Vr.Peavsbn, 

Dr.  Mitchill,  in  a  letter  addressed  to  me  on  cinisy  or 
earth  found  in  the  ashes  of  \v0od^  -Has  inade  some  ohser^ 
rations  relative  to  the  preceding'  f^emoir^  which  seem 
worthy  of  notice. 

**  Ash^  of  wood  contain  very  commonly  sulphate  of 
potash^  also  phosphoric  acid,  besides  other  well-known 
salts  'y  but  after  these  salts  are  separated  by  lixiviation, 
there  remains  a  p^o^/Zar  earth,  and  a  small  proportion  of 
iron.  This  earth  differs  from,  lime,  barytes,  jnagnesia, 
strontian,  or  any  other  known  species  of  earth.  I  would 
call  it  cinis ;  for  plentiful,  common,  and  important  as 
it  is,  science  has  not  dignified  it  with  a  name.  To  judge 
of  the  excellence  of  tbjs  earth  as  a  manure,  after  all  the 
#alts  are  extracted  from  soap-boilers^  ashes,  the  earth  sells 
for  ten  cents  the  bushel  ;  and,  notwithstanding  this  high 
price,  it  is  not  unusual  for  the  farmer  to  pay  for  the  arti- 
cle twelve  months  beforehand.  When  ploughed  into 
sterile  ground,  at  twelve  loads  per  acre,  it  produces 
great  crops  of  wheat,  clover,  and  other  sorts  of  grass  and 
grain  ;  and  its  feitilizing  operation  will  last  twenty  years. 
Although  some  of  the  other  ingredients  of  the  ashes  left 
after  lixiviation  may  prove  beneficial,  yet  the  effects  ar« 
phiefly  from  the  cinis,  or  new-named  earth. 

*'  This  earth,  which  is  so  prized  in  America  as  a  ma- 
pure,  was  esteeqied  of  old  in  Asia,  as  an  ingredient  m 
Cement:  among  th«  antieni  8yrmns,  it  was  one  of  the 
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«taterials  forming  th6  j^^er  ^  their  walls  $  ^nd  as  it 
^liolds  an  imittediate  place  betu^een  the  lime  and  potash,  it 
can  easily  be  conceived  how  it  may  act  bdth  as  a  cemenlt 
ftnd  a  mamire.  It  is  to  be  hoped,  chemists  wilj  turn  thek 
-attention  to  this  Impolctant  subject."  See  Tilloch's  Phi- 
losophical Maga^ner,  vol;  .VII;  p.  ^293)  fov  the  whole  o( 
this  interesting  letter*  •   '5..         <• 

^  -   •  .,  ■  '  w    .  ,  •   ■  r) 

Z.  Seoeral  meiaUic  Salts  ptvtflaitKtSiiadoHp  sftez/^n  hytke 
Experimaits\9/,.Pi9fe$s0r  B(i^fl^f.0fJ^hi^^ 

Letter  fr&ni  Benjamin  Smith  &sirton^  3i,  D*  Professor  of 
''    Medicine  in  the  College  of  Philddetpnia^'to  Dr.  Pearson^ 
containing  Ei^perimMs  with  metallic  Splutions  to  deter^ 
^  '  vwieifieir  jj^ects  OH  Plants.  '  *     ' 

Sir,  ,    .Philcuielphiaf  Oct.  28,  ISOa* 

«    In  the  ^^  Annals  of  Medicine"  ftMrtfae  year  tSQI,  you 

.inform  tis,  that  youfaaTe  lately  read  ^Afpaper  at  the  Board 

i»f, Agriculture,  *'  eontaining  anaocount  of  theefiects  of 

a  saKoc'body  cdlectcd  ^from  peat,  as  jl  mdst  powerfal 

^'manure,  which  tinrnsoot^bQ  he  Ftflphata^rf  iroi^;^  a  sub** 

atancB  (you  Jtemark)  hitherto  cdttsidered  to.be.ji'  prison 

t0..pbntB.? .  Tlifs  piece  pf  inteUigehcAigave  me  much  sa-» 

tisfaction.     I  h^ve  for  some  years  -been  en^ag^d  in^  an  e<- 

.-.tensire  verifis  of  experiments  relative  Jboihexffiects  of  va^ 

..Tuius  simulating  articles,  such  a^  caoDphire^  &£.  rupeci 

vegetables;  and  on  the  absorption  of  certain. powerful 

mineral  substances' into  the  Qrgaoie  system  4Df  vegetables, 

III  numerorus  instances  I  have  subjected  the  stents  anel 

leaviesof  plants,  young  and  old,  large  and  small,  to  the 

influence  of  the  sulphates  of  iron  and  coppen    I 'haw 

found  that  both  of  these  metallic  salts  are  very  greedily 

'  absorbed  by  ve^etiibles,  insomuch,  that  I  have  detected 

%be  presence  pf  iron  in  the  vessels  of  a  branj?]i  of  *niL)l-. 

^    '  '  *  herryg, 


iit  bn  thetT$e^  Greeh  ^iiriol  of  Jrm, 

berry,  at  tbe  beigbt  of  five  or  six  feet  above  tb^  place  d 
immersion  in  a  solution  of  tbe  iulpbate  of  tbi^  Metal.    A 
full  account  of  my  experiments  I  design  to  communicate, 
to  the  public  id  two  iiiemoiri.    Permit  Ine  to  observe,  ill 
the  mean  While;  that  tbe  sulphate  of  Iroii,  applied  to  vege- 
tables in  the  aaanner  I  have  meotioiied^  '^  is  ocAj  (to  uat 
yaijr  own  ^vords)  a  pdiflOfl ^  likl^  almost  evcfrj^  thing  ebe^ 
from  the  uver-dose/'    fy  several  of  my  experiments^  the 
brmitkes  of  vegetable  thai  were  ftated  in  bessds  containing 
sobiiions.  of  the  sulp/iati:^{ron  and  copper  Iwed  longer  ^  and 
exhibited  more  signs  iffrf^fmri  than  similar  branches  that 
ii^o'e  placed  in  ryutf  ptantities  qfsinipU  water ^     It  is  trucfi 
that,  iii  maiiy  otbcfir  experiments,   these  metaUic  stiti 
proved  fatal  to  my  plants ;  but  thb  was  when  I  ettipiojrtti 
too  large  a  dose. '  In  like  manner  I  had  found  several 
years  ago  */  that  camphilts,  by  greedy  stimulating,  often 
kills  vegetables ;  and  y€i^  when  properly  dosed,  this  Is^  a 
very  wholesome  stimulant  to  plants^    I  bad  also  found, 
that  large  doses  pf  nk^   (which  is   tinquestionably  a 
powerful  stimulant  both  widi  respect  to  animals  andva- 
getables)  produce  an  appearance  like  genuine  grangrene 
in  the  leaves  of  vegetables :  and  yet  it  is  certain,  that  oi* 
tre,  when  it  b  judiciously  dosed,  may  be  mad^  to  gready 
assist  the  healthy  vegetation  of  plants. 

Excuse  tbe  liberty  I  have  taken  in  troubling  you  widi 
thcise  few  loose  bints^  and  permit  me  to  subscribe  my» 
sdf^  Sir, 

Yottr  very  hibnbk^ 

and  obedient  servant,  ,&c. 

BENJAMIN  SMITH  BARTON. 
To  Dr.  Pearson* 

\ 

«  See  the  TmnMetioat  «f  lbs  American  JPhilsso|^iical  Sodetj, 
vol.  iV.  Mo.x&m 

4.  Sui^t 
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4.  Stdphate  vf  Iron  in  the  Peat  of  Russia^  found  by 

Pi'tfessor  Robinson* 

Something  else  besides  Vegetable  matter  is  necessary  to 
form  peal  or  black  moss  of  the  moors.  The  sitiell  of 
burning  peat  is  different  froiti  that  of  Vegetable  matter^ 
Peat  ashes,  says  the  Professor,  always  contain  a  very  great 
proportion  of  i^oii ;  he  has  seen  three  places  in  Russia 
where  there  is  superficial  peat-mos«,  and  in  all  of  them 
the  vitriol  is  So  abuiidant  as  to  effloresce.  In  particular^  on 
a  moor  near  St*  Petersburgh,  the  clods  shew  the  vitriol 
(sulphate  of  iron)  every  morning  when  tl^e  dew  has  eva- 
porated* According  to  this  learned  Professor's  observa- 
tion |  the  sulphate  of  iron  in  pit-coal  may  be  accounted 
fur  ip  the  following  manner :  ^^  peat  mosses  form  very  re-> 
gular  strata,  lying  indeed  on  the  surface ;  but  if  any 
operation  of  nature  should  cover  this  with  a  deep  load  of 
otl)er  matter,  it  would  be  compressed,  and  rendered  very 
solid;  and,  remaining  for  ages  in  tha]t  situation,  migHt 
ripen  into  a  substance  very  like  pit-coal.'^  See  the  Me- 
dical and  Cbirurgical  Review  for  November  1803. 

5.  Mr.  Anstmfs  Testimony  of  the  Use  of  Peat  Dust,  and 

Peat  Ashes^ 

Sir,  Houghton  Regis ^  Dec,  3,  1801. 

I  received  yours,  dated  the  1 8th  of  November  last,  ia 
which  you  requested  me  to  inform  you  what  experiment" 
1  had  made  from  the  turf-dust  tak'eii  from  Tingrith 
Moor^.  I  have  made  use  of  the  ashes  and  dust  near  thirty 
years,  and  1  frequently  Jay  on  from  eighty  to  one  hun- 
dred bushels  per  acre.  Obr  land  is  dry  and  very  thin 
stapled,  owing, to  the  chalk-rock  lying  so  very  i^ear  the 
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sQr&ce ;  it  encourages  viegfetation  Id  moist  wann  wer 
tber  ;  but  when  hot  and  diry  tbe  fewrse.   W«  never 
Any  other  manure  with  it.    It  costs  about  four  pence     i 
boshet,  inchiding  ail  expeoces.^ 

We  chiefly  spread  it  on  our  seed-grass,  clorer,  &c^ 

f  an».  Sir,  your  humble  servdnt, 

JOS.  ANSTEY. 

***  -      i 

Discaoery  of  a  Lake  existing  in  Maddtr^  and  Account  (f 

Processes  for  obtaining  it. 

Bjf^Sir  H.  C.  Engl£YI£{.d,  Bart. 

from  the  Tr ansactiohs  of  thb*  Soctn-T  Ibr  die  fincoi^ 
ragement  of  Arts,  MAmrFACtOR^s,  and  Commerce^ 

The  Gold  Aftdal  xms  voted Jbrtkis  Vonwiumcation^ 

/\FTER  many  experiments  on  die  red  pigment  to  he 
prepared  from  madder,  I  have  obtained  from  it  a  coioar 
far  stiperior  to  .any  which  I  faaye  erer  seen  produced  from 
it.  i  have  received  from  many  of  our  most  distinguished 
artists  very  satisfactory  reports  of  its  excellence.  I  mean 
to  make  my  process  public  ;  and  if  it  should  be  con* 
sisteqt  with  the  views  of  the  Society  of  Arts,  &c.  to  pub- 
lish it,  and  they  should  deem  the  improvement  I  hare 
made  worthy  of  apcemium^  i  shall  be  much  flattered  by 
their  approbation. 

The  want  of  a  durable  red  Colour,  which  ^Imuld  pof- 
sess  something  of  the  depth  and  transparency  of  the  lakes' 
made  from  cochineal,  first  induced  me  to  try  whether  the 
madder  root,  wliich  is  well  knmi'n  to  furnish  a  dye  less 
subject  to  change  by  exposure  to  air  than  any  other  ve- 
getable colour,  except  indigo,  might  not  produce  some- 
thing of  the  colour  I  wanted. 

Several 


mni  Jecmini  of  Prc€0S$i^fin' ditanimgfL      ,  Wt 

fierieyal  of  tlie  most  enaineAt  pamtevs  of  this  eountr^ 
iuve,  fbf  9bum  time,  b^n  in  the  b^bil  of  using  nrndder. 
bfces  in  eil  pictures':  but  tbe  eolours  they  possessed  un«v 
4eir  this  name  wert  either  a  y^lowish  red,  nearly  of  the 
Ima  o€  bric&dtttf  I  "Or  a  pale  pink  opake,  and  without 
4lesrness  or  depth  of  tint,,  and  quite  unfit  to  he  used  in 
vaiter*«eo]o«i!ed  d^rawing,  ivUch  was  tbe  principal  ol^ect 
ef  my  acavch* 

My  first  attempts  were  to  repeat  the  process  glveii  by 
Margraf,  in  the  Memoira  of  the  Academy  of  Berlin:  hot 
the  colour  produced  by  this  mode  was  of  a  pale  red, 
mad  very  opake,  although  the  eminent  author  of  tbe  pro<*. 
€es8  states  tbe  colour  be  prodiu^ed  to  be  that  of  ^^  k  sang 
itKfiammiy^  which  probably  means  a deiesp  blood-colour. 
It  may,  hewever,  be  observed,  that  cdours  prepared 
with  a  i^asis  of  alumine  will  appear  much  deeper  when 
l^ound  in  oil  than  they  d6  in  the  lump,  the  oil  rendering 
the  alumiae  nearly  transparent.  This  advantage  is,  faow- 
#vev,  lost  in  water-coloucs.  On  ex.amu)i«g  the  residuum 
ef  the  madder  root^  after.it  had  been  treated  in  Mar* 
^aTs  method,  it  appeared  tinged  with  so  rich  a  red^ 
that  it  was  obvious,  th^A  by  far  Tha  greater  part  of  tlm 
colour  itijl  remained  in  it,  and  that  tbe  most  powerful 
•ad  b^iutiful  part*  To  extract  this,  several  inelFectual 
trials  were  made,  which  it  would  be  useless  to  enter  inte ; 
biset,  OQ  attentively  examining  the  appearances  which 
(book  place  on  infusing,  the  madder  in  water,  I  began  to 
-CNiapect  that  tbe  red  colouring  matter  was  very  lit^,  if  at 
«dl,  salul4e  in  %vater,'  and  that  it  was  only  mechanically 
nixed  with  the  water  when  poured  on  the  root,  and 
4H]spended  in  k  by  tbe  mucilage,  with  which  the  roo( 
abounds, 

A  very  small  quantity,  therefore,  (^an  be  obtained  by 
3M7  iofusicn  or  (tecoc^ioo,  as  the  greater  part  sinks  down 
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6n  the  rooty  or  remains  with  it  on  the  sieve,  or  in  the. 
bag,  through  which  the  infusion  or  decoction  is  passed  to' 
render  it  cl<^r.  I  therefore  was  induced  to  try  whether, 
by  some  merely  mechanical  means,  1  could  not  separate 
tlie  colouring  matter  from  the  fihrous  part  of  the  root. 
In  this  attempt  my  success  was  fully  ec^ual  to  my  hopes^ 
.  and,  after  several  trials^  I  consider  the  process  I  am  now 
about  to  describe,  as  the  most  perfect  I  have  been  aUe  to 
discover* 

Process  I.  ' 

Enclose  two  ounces,  Troy  weight,  of  the  finest  Dutch 
madder,  known  in  commerce  by  the  name  of  crop  mad* 
der,  in  a  bag,  capable  of  containing  three  or  four  times 
that  quantity,  and  made  of  strong  and  fine  calico.  Put 
it  into  a  large  marble  or  porcelain  mortar,  and  pour 
on  it  about  a  pint  of  cold  soft  water.  The  Thames  water 
when  filtered  is  ais  good  as  can  be  used ;  it  being  very 
nearly  as  pure  as  distilled  water,  at  least  when  taken'  up  a 
very  little  way  above  London.  With  a  marble  or  porce* 
Iain  pestle,  press  the  bag  strongly  in  every  direction, 
and,  as  it  were,  rub  and  pound'  it  as  much  as  can  be 
done  without  endangering  the  bag.  The  water  will  very 
soon  be  loaded  with  the  colouring  matter,  so  as  to  ha 
qvite  opake  and  muddy.  Pour  off  the  water,  and  add 
another  pint  of  fresh  water  to  the  root,  agisting  and  tri* 
turating  it  in  the  manner  before' described ;  and  repeat 
the  operation  till  the  water  comes  off  the  root  very  slight^p 
ly  tinged.  About  five  pints  of  water,  if  well  agitated 
and  rubbed,  will  extract  from  the  root  nearly  the  whok 
of  its  colour ;  and  if  the  residual  root*  be  taken  out  of 
the  bag  and  dried,  it  will  be  found  to  weigh  not  moce 
than  five  drachms,  apothecaries  welgh't ;  its  colour  wiB 
be  a  kind  of  light  yankeen,  or  cianahion,  and  it  will  have 

entirely 
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entirely  lost  the  peculiar  odour  of  the  root,  and  only  re- 
tain a  faint  woody  smeli. 

The  weter  loaded  with  the  colouring:  matter  must  bo 
put  into  an  earthen  or  welUtinned  copper,  or,  what  is  still- 
better,  a  silver  vessel,  (for  the  use  of  iron  must  be  care- 
fully avoided  through  the  whole,)  and  heated  till  it  just 
boils.  It  must  then  be  poured  into  a  large  eiarthen  or 
porcelain  basin,  and  and  an  ounce,  Troy- weight,  6f  alum^ 
dissolved  in  about  a  pint  of  boiling  soft  water,  must  ba 
poured  into  it,  and  stirred  until  it  is  thoroughly  mixed> 
Abount  an  ounce  and  a  half  of  a  saturated  solution  of  mild 
vegetable  alkali  should  be  gently  poured  in,  stirrinq;  the 
whole  well  all  the  time,  A  considerable  effervescence 
will  take  place,  and  an  "in^mcdiate  precipitation  of  the 
colour.  The  whole  should  be  s-uffered  to  stand  till  cold  $ 
and  the  clear  yellow  liquor. may  then  be  poured  off  froni 
the  red  precipitate.  A  quart  of  boiling  soft  water  should 
again  be  poured  on; it,  and  well  stirred.  When  cool  the 
colour  may  be  separated  from  the  liquor  bv  filtration 
through  paper  in  the  usual  way  ;  and  boiling  water  should 
be  poured  on  it  in  tlie  filtre,  till  it  passes  through  of  a 
light  straw  colour,  and  quite  free  from  any  alkaline  tastc^  . 
The  colour  may  now  be  gently  dried  ;  :and  when  quite 
dry,  it  will  be  found  to  weigh  half  an  ounce  ;  just  a 
fourth  part  of  the  weight  of  the  madden  employed. 

By  analysis,  this  colour  pojssesses  rather  more  thao  40. 
per  CenL  of  alumine.  If  less  than  an  ounce  of  alum  be 
employed  with  two  ounces  of  madder,  the  colour  will 
J>e  rather  deeper  ;  but  if  less  .than  three  quarters  of  an 
ounce  be  used,  the  whple  of  the  colouring  matter  will  not 
be  ^combined  with  alumine.  On  the  whole,  I  consider 
%\%&  proportion  x)f  an  ounce  of  alum  to  two  ounces  of  mad- 
|}er  as  the  best* 

Process 
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*  ,   Process  2, 

f 

If,  when  the  solution  of  alum  is  added  to  the  water 
loaded  with  the  colouring  matter  of  the  root,  the  wholf 
be  suffered  to  stand,  without  the  addition,  of  the  alkalii 
A  considerable  precipitation  will  take  place,  which  wiU 
be  of  a  dark  dull  red.  The  remaining  liquor,  if  kgain 
I^ated,  will,  by  the  addition  of  the  alkali,  produce  ^ 
rose-coloured  precipitate  of  a  beautiful  tipt,  but  wanting 
in  force  and  depth  of  tone^ 

This  is  the  process  recommended  by  Dr.  Watt,  in  hi< 
Essay  on  Madder,  in  the  **  Aanales  de  Chimiej^  tome  7; 
and  this  latter  colour  is  what  m^y  perhaps,  with  pro^ 
priety,  be  called  Madder  Lake,  But,  although  tbe  lighter 
red  may  be  ei^cell^nt  for  many  purposes,  yet'I  coiisid^ 
tbe  colour  produced  by  the  union  ef  th^  two  colouring 
matters,  as  given  in  the  first  process,  as  ^r  preferable  for 
general  use,  being  of  a  tery  beautiful  hue  when  nsej 
thin,  and  possessing  unrivalled  depth  and  riqfaness  dtiie^ 
in  oil  or  water,  when  laid  en  in  greater  body. 

If  but  h^lf  an  ounce  of  a)um  be  added  to  the  two  ounces 
(^  tbe  root,  the  first  precipitate  will  be  nearly  similar  A 
chat  when  an  ounfse  is  employed  ;  but  ^he  second,  or  lake 
prec^ipitate,  will  be  less  in  quantity,  ^nd  of  a  deeper  and 
richer  tint.  In  this  case  the  whole  of  the  colouring  mat- 
ter, as  before  observed,  is  certainly  not  combined  widi 
the  alumine  ;  for,  on  adding  more  alum  to  the  remaining 
liquor,  a  precipitate  is  obtained  of  a  light  purplish  red, 
^1n  this  process,  when  two  ounces  of  madder  ^nd  fa 
ounce  of  alum  are  used,  tbe  first  precipitate  has  about  ^ 
j/ei^  cent  of  alumine,  md  the  second,  or  lake  precipitate, 
Idsout  53  per  cent ;  but  these  proportions  will  vary  a  Kt» 
.  tl^  iq  rippetitions  of  the  process^ 

frocesf 
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Process  3. 

If  tfae  mad.der^  instead  of  being  washed  and  triturated 
%ith  cold  ^ater,  as  directed  in  the  foregoing  process,  be 
treated  in  exactly  the  same  tfianner  with  boiling  water; 
ihe  colour  obtained  will  be  rather  darker,  but  scarceiy  of 
•o  good  a  tint ;  and  the  residuum  of  thfe  r9at,  however 
c^^refully  pressed  and  washed,  will  retain  a  strong  pur- 
plish hue ;  a  full  proof  that  some  valuable  colour  is  re- 
tained in  it,  probably  6:!^ed  in  the  woody  fibre  by  the 
action  of  heat.  Mr.  Watt,  in  bis  excellent  Treatise  on 
Madder  above  mentioned,  observes,,  that  col5  watered- 
tracts  the  colour  better  than  hot  water  i  and  I  have  rea- 
•on  to  suspect,  that  a  portion  of  that  colouring  matter, 
which  produces  the  bright  red  pigment,  distinguished  bisf- 
fore  by  the  name  cf  Madder  Lake,  remains  attached  to 
the  root,  when  acted  on  by  boiling  water« 

jPreeess  4. 

If  to  two  donees  of  madder  a  pint  of  cof  d  water  he 
added,  and  the  wh(de  be  suffered*  to  stand  for  a  few  days 
^tbree  or  fomr  days)  in  a  wide-me^tttbed  bottle,  lightly 
corked,  m  «  temperature  of  between  jK)*  and  60^,  mA 
4>ften  shaken ;  a  alight  fermentation  will  take  place,  the 
infusion  wiU  acquire ii  vinous  smell,  and  the  mucilaginous 

•  ytrt  of  the  root  Will  be  in  a  great  degree  destroyed,  aiid 
4t^  ydfow  colour  much  lessened.  If  the  whole  be  then 
--poured  ihto  a  calico  bag,  and  the  liquor  be  suffered  to 

•  tlrain  away  without  pressure,  and  then  the  root  remaifi«> 
ilhg  inthebeg-be  heated  with  cold  water,  &c.  exactly  is 
directed  in  the  first  process,  the  red  colouring  matter  w9l 
quit  the  root  with  much  greater  ease  than  before  ferniea- 

iUftion.  It  will  also  be  equal  in  quantity  to  that  afforded 
%y  the  -fiTst  process,  but  of  a  nntch  lighter  red.  Tbis 
difference  of  tint  appears  to  be  owing  to  a  destruction  6i 

I       ai  part 
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a  part  of  the  lake  by  the  fermentation  of  the  root ;  for  if 
the  colours  frooi  the  fermented  root  be  obtained  separate^ 
as  in  Process  2»  the  first  precipitate  will  not  sensibly  dif- 
fer From  that  obtained  from  the  unfVsrmented  madder,  but 
the  second,  or  lake,  will  be  of  a  very  light  pink.  This 
process  then  is  not  to  be  recommended^ 

Spanish  and  Smr/rfia  Madders. 

Spanish  madder  affords  a  colour  of  rather  a  deeper  tone 
than  the  Dutch  madder,  but  it  does  not  appear  to  be  of 
•o  pure  a  red  as  the  Zealand  crop  madden 

The  Smyrna  madder  is  a  v^ty  valuable  root.  The  co^ 
lour  produced  from  it  by  Process  I  is  of  a  deeper  and 
richer  tint  than  any  I  have  obtained  from  the  Dutch  mad- 
der. The  quantity  produced  from  two  ounces  is  only 
three  drachms  twenty-four  grains :  but  this  is  not  to  he 
vondei  ed  at ;  for  as  this  madder  is  imported  in  the  entire 
root  in  a  dry  state^  and  the  crop  madder  of  Zealand  con- 
tists  principally  of  the :  bark,  in  which  probably  the 
greatest  part  of  the  colouring  substance  resides,  there  is 
every  reason  to  think  that  the  Smyrna  madder  really  con- 
tains a  greater  proportion  of  colour  than  the  Zealand,  in 
equal  weights  of  the  entire  root. 

The  products  of  Process  2  prove,  that  the  lake  of  die 
Smyrna  madder  is  more  abundant  in  quantity,  and  of  a 
richer  tone,  than  that- of  the  Dutch  root ;  for,  from  two 
ounces  of  Dutch  madder  the  first  precipitate  was  two 
drachms,  and  the  lake  was  two  drachms  and  forty  eight 
grains,  whereas,  from  two  ounces  of  the  Smyrna  root, 
the  first  precipitate  was  one  drachm  and  tweuty-four 
grains,  and  the  lake  was  tv<'o  drachms  and  twenty-four 
gliains.  The  proportion  of  the  lake  to  the  other  co- 
lour is,  therefore,  much  higher  in  tha  Smyrna  than  in 

the  Dutch  root. 

Fresh 
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Fresh  Maddtr. 

The  colour  may  be  prepared  from  the  refcent  root ; 
and  k  will  be  of  a  qtiality  equal,  if  not  superior,,  to  aqy 
Otter.  The  difficulty  of  procuring  the  fresh  root  baa 
prevented  me  from  making  as  many  experiments  6n  it  as 
I  could  have  wished.  I  procured,  however,  a  small  quan- 
tity of  the  best  roots  packed  in  moss  from  Holland,  and 
the.  folio  wing  process  ans  weired  perfectly  well. 

Eight  ounces  of  the  root  having  been  first  well  washed 
and  cleaned  from  dirt  of  all  kinds,  were  broken  into  small 
pieces,  and  pounded  in  a  bell-metaf  mortar^  with  a 
.  wooden  pestle^  till  reduced  into  an'uniforin  paste.  This 
paste  being  inclosed  in  a  calico  bag,  was  Washed  and  tri-^ 
turated,  as  described  in  the  first  process,  with  cold  waten 
About  five  pints  seemed  to  have  extracted  nearly  th^ 
whole  of  the  colotir.  To  the  water  thus  loaded  with  cc^ 
loury  and  boiled  as  before,  pne  ounce  of  alurli)  dissolved 
in  a  pint  of  boiling  water^  was  added,  and  tho. alkali 
ploiired  on  the  whole,  till  the  taste  of  th^  txiixture  was 
just  perceptibly  alkaline.  The  coloiir  thu«  obtained,  when 
dry,  was  of  a  very  beautiful  quality.  ^  » 

The  suceess  ^f  this  experimeiit^  ^li^hich'  was  twice  re-i 
peated  with  the  same  residt,  haskrd  me  to  hop€|,  that  it 
is  not  ifnpossible/tbat  tbe  mode  of  obtaiiting  the  colour 
from  the  fresh  root  herd  described,  may  ht  procfoetive  df 
advantages  for  itiore  extei>sive  use  than  1  bad  in  Tie\| 
when  first  I  attempted  to  obtain  a  pigment  from  maddar. 
Many  tracts  of  lanct  in  this  country  are^  as  weli  adapted 
to  the  growth  of  this  valuable  artieie  as  thcf  soil  of  HoU 
laud  can  be ;  and  the  cultivation  of  it,  which  has  mcftt 
Ithan  once  beea  attempted  to  a  eon^iderlible  e^x^lent^  hai 
bem  laid  aside^  principally  from  the  expense  attendant 
an  the  erection  of  drying^iotisci  ^xx^  mills,  ai^d  the  gr<^ 

Yot.  VII. — 8acoiip'Sj|EUla.  %  z  ^upspte 
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^54        ^Disccveiy  of  a  Lake  existing  in  Madder^ 

expense  and  nicety  requniteTor  conducting  the  process 
for  drying.  But  should  the  colour,  prepared  in  the  mo^h 
just  described,  be  found  to  answer  the  purposes  of  the 
dyers  and  calico-printers,  the  process  is  so  easy,  arid  tte 
apparatus  required  for  it  so  little  expensive,  that  it  might 
be  in  the  power  of  any  grower  of  the  root  to  e'xtract  the 
colour:  besides  which,  another  greJat  advantage  y^ovM 
be  obtained;  the  colour  thus  separated  from  the  root 
may  be  kept  any  length  of  time  without  danger  of  spoil- 
ing, and  its  carriage  would  be  ohfy  orie  fourth  of  that  of 
the  root.  I  am,  moreover,  thoroughly  inclined  to  be- 
lieve, that  in  the  present  mdde  of  using  the  root,  a  very 
considierable  part  of  the  coloiir  is  left  in  it  by  the  dyers;; 
and  should  this  prove  to  Ibe  the  c^se,  an  advantage  much 
greater  than  any  liitherto  a:dverted  to,  ttlay  arise  from  thfe 
process  here  recommended. 

Should  i^  be  attempted  to  obtain  the  Colour  from  the 
'fresh  root^  on  an.  Extensive  scule,  I  khoald  recommend, 
^th^t  the  root  he  first  reduced  to  as  uniform  a^  pulp  as  po^ 
sible,  by  grinding  or  pounding.     To  this  ptirpdse  it  19 
'pfobable  that  the  cydcr-triiH^rould  answer  |ierfecdy'wdl;' 
and  its  extreme  simplicity  is  a  great  rect>tftmendation. 
jFor  the  purpose  of'fritdfitron,  bJigs  of 'W6ollen,  ibth  as 
'are  used  in  the  oil-mills,  would  pVobably  aiisWer'asvell 
as  ca:lico,  and  thej  would 'be  nid6h^  cheaper  'iud  more 
durable.     A  large  vat*,  with  stamjiersi  tvbuld  be  easily 
constructed,  by  those  who  are  conversaY)t  in  ^echanicks, 
*  for  the  holding  tbem  *  and  pressing  them  in  w^ater ;  anid 
"when  the  colour  was  boiled  *and  prectpitatfed,  the  flues  of 
''the  boilers  might  easily  ""be  formed  into  convenient  dry- 
"ing-tables,  without  any  additional  expense  of  fuel.    The 
part  of  tl>e  process  which  1  consider  of  the  greatest  im- 
portance," ahd  as  being  the  essiential  advahtage  of  my 
methods  6 ver  all.  those  which *^  have*  cOme  to' my  kno^- 
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k dge,  is  the  trituration  or  pressing^of  th^  rootyin  M^atcf ; 
and  I  believe  that  the  colouring  matter  of  the  root  has  not 
been  bithertp  ^considered  as  so  nearly  insoluble  in  water,  as 
I  have  res^spn.to  think  it  is. 

It;  WQre^  n^uch  to  be  wished ,  that  in  the  present  ^. 
ranced  state  of  Chemistry  some  skilful  analyser  would 
ii^restigjite  the  properties  of  this  very  useful  root ;  in 
which  perhaps  it  will  be  found,  that  there  are  three,  if 
not  four,  different  colouring  substances.  Such  are  the 
processes  and  views  which  1  have  thought  it  not  impro* 
per  to  submit' to  the  consideration  of  the  Society  of 
Arts,  &c.  ^ 

I  have  only  now  to  describe  the  specimens  which  ac- 
company this  paper ;  assuring  the  Society,  that  they  have 
been  all  prepared  by  my  own  hands  entirely  -  and  that  I 
am  therefore  responsible  for  their  having  been  produced 

I  t  n 

by  the  processes  stated,  without  the  addition  of  any  fo- 
reign matter  whatever,  excepting  the  cake  ground  up 
'  with  gum,  and  the  bladder  of  oil-colour,  which  were 
prepared  from  the  colour  which  I  gave  him,  by  Mr, 
Newman,* of  Soho-square,  whose  skill  and  fidelity  are  too 
well  known  to  need  any  testimony  in  their  favour. 
'  it  may  be  proper  to  add,  that  all  the  eolours  produced 
from  the  Dutch  niadder  were  prepared  from  the  same 
parcel  of  crop  iQadder,  in  order  that  the  differences  in 
them  might  proceed  from  the  processes,  and  not  from  a 
vj9iriati(Hi  in  the  qualities  of  the  root,  which,  indifferent 
specimens,  will  produce  different  shades  of  colour  under 
the  same  mode  of  treatment. 

1.  Putch  madder,  treated  by  Process  1st, 

•     2.  Ditto     .-.---    Processed. 

3.  Ditto     -    -    -     ^    .    ^     ProCesis  3d. 

4.  Ditto     •-.«.,    Process  4th. 

Z  z  2  S.  Dutch 
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%in  tmprattciiiiM  of  the  Swkef  Loqm^ 

4^  Dutch  madder,  two  ounce; ;  alum,  half  au  ounce  f 

treated  Ijy  Process  2. 
$.  Dutch  madder,  two  ounces  ;  .alum«  one  ounce ;  fer^ 

mented  j^vo  dayei,  ^nd  then  treate4  hy  Process  2. 
T.  Produce  of  Process  1 ,  ground  in  gum  by  Mr,  New*' 

man,  ' 

8.  Produce  of  Process  j ,  grpun^  if»  oil  by  Mr.  N^wpaat, 

/' 

S-n-i.  Smyrpaipadder,  by  P?ocfess  l^ 
S^2.  Ditto     -    ^    -    •    Process  2. 

8^3.  Ilittp     T    7    T    -    Prppfefs  3. 
S— 4.  Ditto      .    ^    -    .    Process  4« 
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CeirtificfLtesf  accompanie4  the  foregoing  description, 
frofm.  Mi*.  Cptm^  and  Mr,  Muqu,  t^tifying  the  merits 
pf  Sir  H.  Eqglefield's  ipadd^r  l^kes^  as  water-colours; 
and  also  from  Mtissrs.  West,  Trumbvill,  Opie,  Turner, 
Paniel,  and  Hoppner,  peaking  greatly  ix\  ip  fayouTi 
Inhere  it  h^s  be^n  trjed  in  pil-$:;qlou|;s, . 


Imprwcrncnt  of  the  Swivel  LoQnjL^  so  q^s  ig  ii^eave  Satin 
Quard  or figufed Lacei.  Jtwented  fn/  Mr.  James  Birch, 
of  Tavistock^Mews.  Tavist^ck-streety  Totienhapi  CmrU 
road. 

From  thie  Transactions  of  the.  Society  fQC  the  Encou- 
ragement pf  Arts,  Manufactures,  and  Commerce. 

^  Boiinti/  of  Twenty-five  Guineas  was  voted  for  this  Irrven" 
tion ;  and  a  Model  and  Patterns  of  the  Articles  wade  are 
reserved  in  the  Societies  Repositoiy^for  public  Inspection, 

HI3  loom  is  worked. by  a  cirjcular  motion  of  the 
hands,  withpi^t  treadles,  or  any  application  qf  the  £^t. 
A  wQodpn  bar,  to  which  the  hands  are  applied,  works  two 

^  cranks 


\ 


40  0$  to  weave  SatmOuardQt figured  Lace.         35t' 

pranks  on  a  long  tron  axle,  jsxtending  the  ^ridth  of  thi| 
loom  ;  one;  crank  is  near  each  eiid  of  tbe  above  axis,  a  flv* 
wheel  is  attached  to  one  of  the  ends  of  the  axis,  to  regu* 
hkte  the  motion  of  the  machinery ;  an  endless  screw,  placed 
upon  the  axis,  works  a  star  wheel  underneath  it,  which 
turns  a  barrel,  that  has  a  resemblance  to  that  of  a  hand^ 
organ,  and  has  wooden  pegs  fixed  in  different  part» 
aroUQ.d  it :  these  p^gs  patoJi  upon  Ifsvep,  which  draiif  fpr* 
w^^d  th^  cords  which  fprm  the  fi^rq,  and  pull  tbeoi^ 
down  by  a  claw,  which  secures  the  cords  thi|s  bfoughf 
within  its  power,  and  by  that  means  raise  the  upper  geer 
connected  with  the  cords.  . 

Ii)  this  loona  fourteen  pieces  of  §atin  ^uard,  or  bed  lace* 
are  wove  at  the  same  time,  either  of  one  pattern  and 
bre^,dth,  or  all  vf  different  patterns  and  breadths,  as  may 
be  rtjquired  Th^  figur^  yn^y  be  extended  to  any  nunir 
ber  of  shoots  desired. 

The  loom  takes  up  no  more  space  than  a  common 
swivel  loom,  such  as  is  employed  in  plain- work;  it  ap- 
pears to  work  with  ease  and  expedition,  tp  make  good 
work,  and  to  be  easily  managed.  It  does  not  break  of 
.chafe  the  silk  during  its  working.  The  weaver  can  move 
to  any  part  of  the  front  of  the  loom  to  inspect  the  work, 
and  continue  the  motiPn  during  that  time,  and  the  figiire 
or  pattern  may  be  formed  double  the  length  of  those 
usually  done  in  the  engine  loom  ;  the  loom  can'  be  stop- 
ped' when  required,  at  any  one  shoot  of  the  shuttle  ; 
and  it  will  answer  to  weave  articles  made  of  silk,  wool, 
cotton,  or  linen,  or  mixtures  of  those  articles,  or  s^old 
ai)d  silver  lace  ;  and  performs  its  work  in  half  tiie  time  of 
^n  cfh&^ine  loom. 

A  common  swivel  loom  costs  about  thirty  pounds; 
i|,nd  this  invention  may  be  added  to  it  for  six  pounds 
inor<s« 

.  A  ccr* 


a^      Ok  a  Mistake  as  t^  the,  Jh^m^jf  ^  Imapiim,     . 

A  certificate  from  Mr,  Thomas  Ikiiit»  pT  IV^pifl(^-iap^^ 
manufacturer,  states,  that  Jaoie^  Birch  is  tb^:spl<e^  inventor 
aud  m^ker  of  the  above,  swiyel  loom  ;  that  it  makes,  dif- 
ferent sorts  of  f^ured  lace  at  one  time,  iu.  silk,  cottpo^ 
Vorsted,  or  thread ;  and  that  \y  tliis  Iqooi  the  abpye^. 
mentioned  work  may  be  niad^  at  csonsiderabje  reduicied. 
prices,  to  Tvhat  it  can  be  done. in  any  other  Ijpcxiv 

Certificates  also  from  Matthew  Birch,  William  Rylance^ 
and  Issacfaar  Thorpe,  wtavers,  confirn)  the  above  state* 
ment  as  an  undeniable  fact. 


a=x 


(h%  a  Mistake  as.  to  the  Priority  of  Invention  of  iJie  Prin-^ 
ciple  of  the  Horse-EnginCy  described  by  Mr.  Boswell  in 
a  former  Numher  of  the  present  Volume.  By  Mr. 
GREGORY,  of  the  Royal  Military  Academy^  Woolwich^ 
With  Mr.  BqswsI'L's  Reply. 


Ti 


Royal  Military  Academy,  Woolwict;^  Au|^t  I9y  190^« 

Gentleman, 


HE  Thirty-eighth  Number  of  your  Second  Series  has 
just  been  put  into  my  hands,  in  order  that  I  might  make 
a  cdmparison  between  Mr,  J.  W,  BpswelPs  contrivance 
for  producing  reciprocating  rectilinear  motion,  of  any 
proposed  duration,  firom  a  circuls^r  movement,  iivith  a 
naethod  devised  by  M.  Prony  for  the  ssM?»e  purpose,  to 
nrhich  that  gentleman  refers. 

Mr.  Boswel|'s  method  is  certainly  much  the  simplest  of 
the  two,  and  therefore  fj^r  pireferabie ;  hut  it  m^j^  not  be 
altogether  improper  to  inform  you,  ths^t  it  \^  likewise 
mudh  the  oldest  method ;  a  circumstance  pf  which  Mr. 
Boswell,  in  all  probability^  was  npt  aware.  The  method 
has  h^en  known  and  practised  at  least  half  a  centmry,  in 

some 


'^  ike  tnniipie^f  the  iioPse'Engke,         >ijj» 

Bome  of  the  Northern  and  Western  counties  ;  and  is,  in* 
deed,  described,  with  a  drawings  in  Emetson^s  lafgei* 
Mechanics,  published  about  fifty  years  ago.  The  de^ 
scription  may  be  seeh  at  page  216,  of  the  fourth  (quarto) 
^ition^  where  also  a  method  is  mentioned  of  producing 
this  alternating  motion  without  being  under  the  necessity 
ef  having  the  horizontal  axle  on  which  the  lanterns  Bfi 
turn,  and  the  rope  winds,  mOved  to  and  fro.  This  is  ef* 
fected  by  merely  making  these  lanterns  or  pinions  so  aft 
to  play  freely  upon  their  common  axle,  except  they  are 
stopped  by  a  pin >  which ^^^  them:  the  application  of 
'  9ucli  pin  to  first  the  one  and  then  the  other  of  the  Ian* 
terns,  furoduces  the  alternating  motion  as  required. 

In  one  respect,  however,  the  English  method  is  not 
**  equally  effectual"  with  that  of  the  celebrated  French 
engineer,  since  it  does  not  preclude  the  necessity  of  a 
manual  operation  to  reverse  the  movement :  and  it  may 
be  an  useful  exercise  of  the  mechanical  ingenuity  Mr^ 
Boswell  is  known  to  possess,  if  he  will  endeavour  to  fur- 
nish an  appendage  to  his  cotitrivance,  of  equal  simplicity 
^ith  the  rest,  that  may  aceomplish  this  desirable  object^ 

I  am, 

GenttemeiSi 

Yourf  very  respectfully, 

OlINTHUS  GREGORt. 

p.  S.  Permit  me  to  mention  here,  that  my  ♦^  Genera^ 
Treatise  of  ■Mechanics,'^  two  volumes,  ocjtavb,  one  de- 
voted entirely  to  the  theory,  and  the  other  to  the  prac- 
tical and  descriptive  part,  is  now  pretty  far  advanced  at 
pr^ss,^  and  will  be  published  in  a  few  weeks. 


Jtopjjr 
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.  H6      On  a  Uptake  as,  to  iHe  Ptiwdy  bf  InbenttM 

i  \      •  .... 

J!eplj/  to  the  preceding  Letter^  h/  Mr.  Boswell^ 

GE*TLE^E<r^  Aug.  22,  1 80S. 

I  return  my  thanks  tot  yovlr  favour  of  forwatdinff  to 
ine,  before  publication,  Mr.  Gregory's  remarks  on  my 
paper,  relative  £0  a  faorse-engiue  for  raising  ore  and  coal 
^vitbout  reversing  the  motion  u{  the  horsey  and  also 
thank  Mr.  Gregory  for  the  civil  mannet  in  which  he  has 
poitMed  out  my  mistake  in  imagining  that  the  principle 
"Cliicn  1  lis^a  in  that  engine  had  first  occurred  to  me, 

Mr.  Gre^gory  is  perfectly  right  in  supposing  that  I  war 
unacquainted  witli  the  piassage  in  the  book  which  he 
mentioned:  I  had  never  seen  the  book  but  casually  be- 
fore  yesterday,  when  I  examined  it  in  consequence  of  the 
above  letter  ;  for  considering  it,  though  a  work  of  con- 
siderable merit,  very  inferior  to  Dr.  Desaguilier's  Lec- 
tures, and  some  others  on.  similar  matters,  f  had  always 
been  in  the  habit  of  consulting  the  latter  in  preference^ 

I  acknowledge  that  the  principle  on  which  the  engine 
chiefly  ttortc^  is  there  stated  :  but  ttie  particttlar  applica- 
tion of  it,  which  I  have  made  use  of,  is  not  stated,  nor 
the  method  of  shifting  the  whole  atldtree  which  I  have 
used.  For  though  the  a^letree  is  directed  to  be  shifted, 
the  means  of  doing  it  are  not  mentioned  ;  so  that,  even  if 
I  had  seen  the  book  before^  I  might  still  state  that  the 
application  of  the  principle  to  that  particular  purpose, 
and  the  arranging  and  ordering  all  the  jframe-work^  and 
other  necessary  parts  of  the  machine,  so  as  to  fit  it  for 
actual  use  as  an  horse-engine  for  raising  coals  or  ore^nnras 
my  invention* 

As  to  the  mistake  of  supposing  a  certain  pTiociple  of 
mechanism  had  not  before  occurred  to  another,  I  am  not 
Mogular  in  this  respect.    M.  Prony  has  fallen  into  the 
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same  ^or ;  for  in  ithe  same  page  of  the  book  which  Mr. 
Gregory  metitions,  the  principle  which  he  has  used  in 
constructing  au  engine  for  a  similar  purpose  is  al<io  meb- 
tioned ;  in  which  be  has  made  the  axle  stationary,  and 
the  pinions  or  small  wheels  moyeable  on  it. 

I  have  also  to  urge  in  excuse  for  this  mistake,  that  the 
circumstance  of  the  Sopiety  for  the  Encouragement  of 
Arts  having  offered  a  premium  for  the  discovery  of  a 
horse-engine  for  raising  coal  and  pre^  without  reversing 
the  motion  of  the  horse,  banished  from  oiy  wnA  jthe  least 
suspicion  of  even  any  principle  being  known  on  which  the 
thing  might  be  don.e,  as  it  was  but  fair  to  conclude^  that, 
if  it  had,  it  would  have  been  known  tp  some  of  the  many 
well-infornied  gentlemen  who  comppse  that  Society. 

Mr.  Gregory  also  mentions,  that  the  ipethpd  bad  been 
practised  in  the  Northern  and  Western  counties.  To  this 
r  also*  plead  ignorance :  and  am  inclined  to  think  he^has 
been  misinformed,  at  least  as  far  as  relates  to  the  Wes- 
tern counties,  (for  as  to  the  Northern  I  can  say  nothing 
from  experience,  never  having  been  there).  I  made  my 
model  in  the  town  of  Barnstaple,  which  is  very  far  West, 
snd  there  shfcwed  it  to  several  gentleqtien  who  were  well 
acquainted  both  wit^  mex^hanjpal  s^ibjects  ^nd  with  the 
state  of  the  Western  counties,  and  never  before  had  the 
sniaUest  intimation  that  any  thing  of  the  kin4  had  been 
done  there.  If  Mr.  Gregory  does  not  speak  from  his  own 
observation,  he  may  easily  have  been  misled  by  report ; 
for  i^othing  is  more  frequent  than  for  mechanical  combi* 
nations  to  seem  similar  to  casual  or  superficial  observers," 

Ivhich  are  in  their  nature  and  properties  essentially  dif- 
ferent.*'   '  ' 

I  must  beg  leave  to  differ  in  opinion  from  Mr.  pre- 
gory,  tthat  M.  Prony's  method  of  making  the  engine  re- 
verse it$  own  motion  without  ipanual  assistance,  is  of  ad* 
.  \0U  VIL — S£coND  Series.  Aaa  vantage 
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vantage  in  engines  for  raising  coal  or  pre  \  for  as  men 
must  always  atteqd  with  carrjajg^  %q  remove  what  is 
brought  up  by  the  engines  \  and  thpre  fpust  be  spme  lit^ 
tie  variation  of  time  or  position  in  ^acb  carriage  getting 
into  the  proper  place  for  repeiving  its  loadings  there 
will  bf  a  pQnsiderabl^  convenience  in  being  able  to  detain 
tfae  bupkets  at  pleasure,  so  as  to  suit  these  cirpumstanc^ 
Add  to  this,  th^t  where  ^  person  x^vifijt  b^  employed  to 
drive  the  horse,  the  manua)  operation  of  shifting  a  Ipver 
(which  will  of  course  be  performed  l^*  the  driver)  will 
add  nothing  to  thosfsxpense  of  .the  work,  an4  nei^t  to  no. 
thing  to  the  labour. 

If  ]VIr,  Gregory  would  have  the  goo4aes8  tq  mention^^^ 
few  of  the  places  where  horse  whims  ^  to  be  seen,  con^ 
structed  with  tfae  same  advantagps  ^  those  which  ^r^  tb^ 
subject  of  discussion,  he  wpyld  oblige  maqy'  ptbers  as 
well  as  n^e,  who  arp  ^11  eqiially  ignorant  <4  tb^MF  ^^^ 
istenpe, 

J  am,  &c, 

J.iSC,  Boswczx. 

^''fi"     '*    ■"    ..'■■   ■■'    .",.,■.1  t.    ■■  II'' iB3MBt»riwpy^jp)pap>»eiBr5|BtMiir. 

Account  of  the  double  Boats  hdH  hy  the  Direction  of  Sir 

'  Sydney  Smith ;  the  Nature  and  Properties  of' this  Sjpe^ 

Cieso/ Vessebf  Method  of  bmtdbig  Icurg^r  of  theKind^ 

pith  sufficient  Strength^  and  (f  those  cf  sim^^r  Con- 

struction  formerbf  built 

Qomn\unicated  by  Afr,  Jr  W,  5<)»^^^ 

X  1^  E  bo^ts  built  by  dir^P^IOn  o^  Sir  Sydney  Smith 

some  curiosity  ;  their  construption  is  so  difr 
ferent  fro!t^  what  ^s  usual  in  this  part  of  the  wprldi  that  a 
multitude  of  str^^nge  cqnjectures  are  every  day  formed  of 
their  use  find  design.     It  js  (hprpfofe  imagined,  that  thp 

following 
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iblloWiug  iiccount  cff  these  tioats,  B,nd  their  pr0pe!rt]es> 
and  df  other  tesseli:  0f  ii  similar  nature,  Will  not  be  uh^ 
acceptable  to  x\it  teaderi  bf  the  Repertory « 

The  first  double  boat  built  for  Sir  Sydney  Smith,  Cotl- 
iistd  oP  two  of  the  common  Thames- Wherries,  united  by 
a  stage  or  platform  laid  ovei*  them,  of  about  twenty  feet 
breadth.  The  whetries^  were  raised  0116  streak  .to  receive 
this  stage,  which  is  foi*med  of  pieces  of  scantling^  about 
six  inches  by  three  in  thickness,  laid  across  the  boats^ 

'  and  fihnly  secured  to  them,  upon  which  a  deck  is  after«- 
M'ards  laid  down.     Beyond  this  stage  the  boats  project 

'  atiout  five  feet  at  dther  end  \  which  parts  are  also  debk- 

» tA  oieXf  and  the,  whole  made  Water-tight  above..  Ldfig 
narfoW  hatchways  open  into  each  wherry.  Their  heads 
and  sterns  are  connected  by  crc^ss  picd6s,  atid  each  is  fur- 
nished with  two  ihasts*.  so  that  the  double  boat  carries 
four  masts  iii  bl! ;  ori  which  sprit-sails  are  used,  for  ^he 
greater  convenience  of  reversing  the  direction  of  the  ve?- 
sel  without  putting  about,  either  end  being  formed  so  as 
to  go  foremost  at  pleasure  with  eqiial  facility* 
•  Two  other  vessels  have  been  since  built  dn  this '  pkn^ 
on  a  larger  scale,  called  thci  Gemitii  and  the  Cancei*. 
The  stages  or  platforms  of  these  boats  ai%  not  so  bf  oad  in 
|)roportioa  as  thm  of  the  first.  The  GemtnJ  has  also  her 
two  supporting  boats  formed  with  the  internal  side  of 
each  perpendicular,  and  straight,  so  that  each  resembles 
half  of  a  boat,  divided  lengthways,  vertically.  Ti|e 
shear  of  the  latter  boats  is  ^Iso  much  greater  than  that  oi^ 
the  fir^^t,  thei^  extremities  being  consider^lbly  higher  than 
their  decks.  The,  Gemini  has  four  masts,  the  Cancer  it 
is  said  has  not  more  than  two.  They  ar^  ^acb  furnished 
with  a  small  gun,  placed  on  the  middle  oi  the  platform, 
and  are  fitted  with  a  suitable  number  of  oars,  to  be  used 

in  cafdi  weather. 

Aaa  3  Sir 
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Sir  Sydnejr^s  parlicular  dcstinatioA  for  tb^  beats  is  qoC 
made  pubUc»  nor  would  it  bo  proper  to  inrestigate  this 
subject ;  but  the  nature  and  properties  of  vessels  of  this 
kind  depending  on  iheir  construction,  require  no  eom- 
mmiicatton  c^  secret  intelligence  to  point  theoi  out^  and 
are  as  follows^ 

Tbe  chiefadvantagesof  doid)Ie-hulled  ttinels  are,  first, 
the  great  velocity  nvith  which  they  may  be  made  to  sail. 
This  arises  from  two  circumstances :  first,  their  great  ex- 
tension of  breadth  gives  them  such  a  bearing  as  rmoves 
.  aJl  danger  of  oversetting  from  pressrof  sail  ;*ilnd,  secondly, 
this  same  cireimistanee  lenders  it  unnecessary  to  cany 
any  ballast^  by  which  the  vessel  will  be  so  much  lighter^ 
draw  the  less  water,  and  of  course  make  less  resistance. 

The  second  excellent  property  which  these  vessels  pos^ 
sess  relates  also  to- their  sailing.  Their  construction- is  such 
as  best  fits  them  to  resist  making  leeway  ;  for  the  double- 
bull  laakes  double  resistance  to  lat^^l  motion,  which  is 
£i»rther  increased  in  such  of  thcsee  vessels  as  are  built  li&e 
the  Gemini/  by  the  flatness  of  the  internal  opposite  sides, 
one  of  which  must  atwayis  be  to  the  leeward  in  evieiy 
tack.  This  good  qjoality  will  also  enable  them  to'lie  closer 
to  the-  wind  than  other  vessdls,  by  which  they  ean^  work 
to*  windward  better  if  pursued,  and  from  this  circum- 
stance alone  escape,  when  thought  fit,  in  most  cases; 
while  their  resbtance  to  leeway  enables  fhem  to  lie  close 
|a  shore,  where  other  vessels  dare  not  approacb  without 
the  most  imminent  danger.-  ' 

The  third  advantage  of  these  vei^Is  is  qjiickneas  of 
nianceuveiring.'  This  is  caused  by  two  circumstances ;  the 
first  of  which  is^  that,-  being  forined '  to  go  with*  either 
end  foremost,  they  can  change  their  tack  without  going 
about,  by  which  much  time  may  be  saved'eiUier  in  escape 
or  pursuit.    The  other  circumstance  deptojfel  pn  the  s«* 

*  pcrior 
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p^oT  ppwer  which  the  belmf  poisesses  in  these  Vessels,  b^ 
whicktbey  can  be  put  about  withsanmch  oipre  quicks 
nes9  as  to  ruu  little  risk  of  ever  mismog  stays.*  This  ad-*' 
▼anti^e  arises  from  the  centre  of  aiotion  ru  these  vesseb 
iyingt  in  the  middle^  between  the  two  ke^,  by  which  the 
action  of  turning  round  is  {]ferfornied  by  otae  vessel  going^ 
forward  with  more  velocity  than  the  other,  without  occa- 
sioning so  mueh  lateral  resistance,  whereas  in  couiraon 
Tesseisy  the  centrf  of  mofcion  being  in  the  vertical  plane 
of  the  keel,  the  laterat  resistance  in  going  about  wiU  be 
(be  gre^teit  posgible/ 

The  fourth  principal  advantage  of  these  vessels  is,  that,* 
fafHkk  their  great  steadiness,  if  used  in  war,  they  can  dl- 
Jf^t  their  guns  with  more  effect  than  other  vessels  of 
equal  bcrrdenf.- 

Fifthly,  these  vessels  would  take  the  ground  welly 
BnA  lie  steady  and  securey  where  other  vessels-  would  be 
ovetsdy  which  renders  them,  very  convenient  for  oon*'^ 
veying  men  or  stoi^es  to-  or  from-  shore  to  larger  vessels* 

Sixthly,  the   great    proportional  size  of  their  decks 

gives  more  room  for  working  guns  and  managing  the 

'laiis,  and  enables  them  to  carry  more  guns  in  their  bowa^ 

or  stems,/  to  use  when  chasing  or  pursuedy  than  oiher 

Vessels.' 

It  evidently  follows,  diat,  from  all  these  good  quali- 
ties, no  vessels  can  be  better  caleulated  for  advice-boatg.> 
to  watch  the  fleets  or  coasts  of  the  enemy^  and  bring 
back  the  most  speedy  intelligence.     If  a  few  of  these  ves- 
eels  bad  attended  Lord   Nelson  in  his  pulrsqit  of  the 
$*rench  fleet,  there  can  be  little  doubt  that  the  superior 
.advioe  he'  would,  by  their  means,,  have  obtained  of  the 
.course  of  the  enemy,  would  have  enabled  him  to  come 
-HP  with, them*    Apd  as  the  French  have  now  become 
adapts  in  the  art  of  escs^ping,  .the  adoption  of  vesae^ls 
.   *     '  ^  '  whichj^ 
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the  fint  bott  made  on  this  pian,  which  had  no  siMar 
Mall,  and  was  nmcb  |po  short  in  proportion  to  its 
hreadtb, 

Tba  saib  laost  proper  for  this  kind  of  vessel,  iire  those 
0f  a  Kfting  nature ;  or  which,  by  havhig  some  inclinar 
tioD  to  the  horizon  when  fiBed  by  the  wind^  tend   to 
raise  the  vessel :  of  those  in  common  use,  there  seeing 
none  better  calculated  for  this  purpose  than  the  triangu- 
Jar  kdne  sails  used  in  the  Feluccas  of  the  Mediterftneanj 
uriuch  are  also  of  the  same  nature  as  those  of  the  flying 
proas :  and  if  one  of  these  sails  were  formed  so  that  tb^ 
two  sides  opposite  the  yard  were  of  equal  length,  by 
ascrely  hauling  down  the  elevated  end  of  the  yard,  and ' 
thefeby  rabii^  the  other  end,  the  vessel  at  oncemi^ht 
be  pttt'oa  the  dilferent  tack,  so  as  to  go  with  that  end 
fioremost  which  before  was  aft.    The  use  of  the  equality' 
of  sides  of  the  sail  mentioned,  is- that  either  side  may 
serve  indifierently  in  the  place  of  the  other  without  alterr' 
log  the  position  of  the  yard  on  the  mast.    Another  spe« 
cies  of  lifting^sail,  much  more  powerful  than  this  for  th^ 
parpqse,  is,  however,  known  to  the  author  of  this  com* 
munieatioo,  which  there  is  not  room  to  describe  here. 

There  does  not  seem  to  be  any  peculiar  advanta^  ei» 
iher  in  the  number  or  position  of  the  masts  in  Sir  8yd** 
aey*s  boats ;  the  chief  use  of  numerous  masts,  and  the 
consequent  number  of  saik^  is  that  eaeh  sail  may  not  ex- 
ceed  a  manageable  size,  but  this  in  small  vessels  cap 
have  no  inqportance.  It  appears  then,  that  two  oiast^, 
placed  as  usual  in  the  fore  and  aft  central  line  of  these 
vessels,  would  be  fully  sufficient  for  them. 

Though  for  vessels  of  this  kind,  formed  on  boats^  and 
in  such  seas  as  the  best  constructed  boats  are  supposed  fit 
to  encounter,  the  framing  of  the  pbitform  taay  be  suf- 
ficiently strong  with  a  single  series  of  beams  tcr  connect 

the 


.  hy  th^  DvrecHm  qf  Sir  Sydnej/ Smith.  W9 

ttie  two  hulls  together.  Yet,  for  sustaining  sqch  dreadful 
tempests  as  are  recorcfed  to  have  been  experienced  by 
the  Woodcot  Indiaman  in  1*795,  and  moftt  old  seamen 
hzxe  wituessed,  neither  the  size  of  the  vessels,  nor  the 
mode  of  connecting  them^  would  afford  ^equate strength; 
for  a  single  row  of  beams  cannot  be  made  to  resist  th6 
twisting  motion  they  would  experience  when  the  he;^ds 
or  sjtierns  of  the  bearing- boats  were  violently  iiopeiled  in 
different  directions,  vertically,  by  the  impetuous  motion 
of  the  waves. 

The  author  of  this  comoiunteation,  eiMieetning  it  a  mat* 
ter  of  consequence  to  the  country,  that  vessels  of  such 
l^dmirable  properties  should  b^  made  fit  far^ny  service  ox  ' 
uny  seas,  takes  this  opportunity  of  stating,  that  double* 
bulled,  vessels  may  be  made  of  a  proper  size  to  perforni 
the  longest  voyages,  and  of  any  recjuired  streTigth,  by 
Ikdopting,  in  particular  parts,  the  same  principles  of 
framing  on  which  th^  ship  Economy  was  built  undef  his, 
direction  {a  description  of  which  may  be  seen  in  No.  II» 
Second  Series,  of  this  work) ;  and  that  he  has  ao  doubt  he 
could  cdnvince  any  gentleman  of  the  truth  of  this  assertion,, 
liirbo  should  desire  to  have  a  vessel  built  in  this  manner* 
Vessels  of  this  kind,  of  a  large  size,  should  of  course  not 
depend  on  a  «ingle  series  of  beams  to  unite  them,  but  should 
have  two  series  of  beams  at  least,  one  over  the  other,  with 
a  space  between  each  series  not  less  than  five  fe^t ;  th6 
lower  series  of  beams  should  be  planked  outrfde,  the  same 
as  the  rest  of  the  vessel,  which  thus  forming  the  bottom 
of  a  third  vessel  in  the  midst  of  the  other  two,  should 
slope  gradually  upwards  at  either  end,  that  it  might  both 
make  less  resistance  to  the  waves,  and  tend  tQ  rise,  over 
them  when  it  encountered  them,  This  middle  vessel,  in^ 
Bteud  of  being  entirely  sustained  by  the  other  two,  might 
|>^  constructed  so  as  to  draw  a  foot  or  two  of  water, 
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which  would  both  ease  the  strain  on  the  others  greatfy^ 
keep  up  the  head  of  the  vessel  against  the  depressing  imn 
poise  of  the  sails,  prevent  the  sudden  and  violent  percus^ 
sions  which  a  flat  surface,  suspended  at  a  sm^^U  distance 
above  the  waves,  must  suffer  from  them  in  rough  wea- 
ther, and  afford  stowage  for  cables  and  a  number  of 
articles,  without  the  bad  effect  of  loading  on  a  part  en- 
tirely unsupported  by  the  water,  which  it  otherwise  must 
experience. 

This  middle  vessel,  besides  the  superior  convenience 
which  it  would  afford  for  stowage  and  lodging  for  the 
crew,  would  also  give  great  security  in  case  of  a  danger-? 
ous  leak  taking  place  in  either  of  the  side  vessels ;  for  by 
it  the  whole  could  be  so  sustained,  occasionally,  that  it 
might  be  brought  safe  into  port,  though  ouo:  of  the  side- 
vessels  was  entirely  water-logged. 

Double  vessels,  of  a  large  size,  should  not  be  made  tot 
go  with  either  end  foremost ;  for,  besides  the  i.mpossibi* 
lity  of  staying  the  masts  properly  for,  this  purpose  in 
them,  they  could  not  thus  be  shaped  to  the  greatest  ad- 
vantage for  sailing  sw^ift ;  for  the  bead  requiring  a  certain 
fullness  to  bear  up  against  the  itiipulse  of  the  sails,  and 
the  sterna  certain  run,  or  lengt;h  of  slope,  the  he$^d  also 
requiring  the  sloping  or  rounding  off  to  be  sidewise,  and 
the  stern  requiring  the  run,  or  sloping,  to  be  mostly  from 
the  bottom  Upwards,  the  shape  which  would  be  fit  for  one 
would  not  be  fit  for  the  other,  and  an  intermediate  shape 
would  not  be  perfect  either  way. 

Small  double  vessels  may  have  the  platform  greatly 
fitrengthened  by  two  or  more  pair  of  shears  erected 
across  it,  each  well  secured  to  the  deck  ly^  a  peypen^dicu- 
lar  shroud  descending  to  it  from  the  upper,  angle,  or  by  *a 
mast  rising  in  that  part,  well  bolted  to  the  platform  be- 
loWf  and  firmly  fastened  to  the  shears  above :  it  is  imar 
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l^ined  the  shears  in  the  fifst  of  Sir  Sydney's  boats  might 
have  been  fof  this  purpose.  * 

In  concludinjy,  it  is  proper  to  notice  artotheir  species 
of  vessels,  projected  by  Mr.  Gordon  before  mentioned^ 
\vhich  be  averr^l  \roUld  have  all  the  good  properties  of 
the  double  vessels,  b6  much  stronger,  have  much  more 
stowage,  and  require  less  timber  in  their  construction  \ 
and  which  cei*tainly  tire  Wottliy  of-  a  fair  trial.  These 
Vessels  were  to  be  very  flat,  draw  very  little  water,  and 
have  theif  capacity  in  Ifength  and  breadth  chiefly ;  and  to 
prevent  making  leeway,  they  were  to  have  beneath  their 
flat  bottoms  a  number  of  deep  nai^row  keels,  tliree  or  fout 
feet  from  each  other,  and  were  to  be  furnished  with  two 
or  more  rudders  each,  if  one  was  not  found  sufficient 
Tor  their  Management. 


Some  Accmnt  qf  the  Archway  or  Tunnel  intended  to  he 

made  under  the  River  TJiames, 

Communicated  by  a  PropKtetor. 
With  a  Plate. 

JL  HE  great  ineohvenience  su^ained  by  the  titizens  bf 
i.onJbn,  artd  "the  metropolis  irt  general  below  London 
Bridge^  but  more  especially  by  the  inhabitants  of  Wap- 
ping,  ShadweU,  Deptford,  and  Greenwich,  from  the 
•Xvantof  an  uninterrupted  land  communication  across  the 
river  Thamefs,  induced  a  number  of  gentlemen  to  «pply 
to  Parliament,  in  the  last  session,  for  powers  to  make  un- 
tlerneath  the  river  Thames  a  communication,  by  means 
i>f  a  tunnel  or  archway,  for  foot-passengers,  and  a  larger 
ibr  carriages ;  andj  having  obtained  an  act,  they  propose 
i0f  course  to  enter  upon  the  smallest  fifst. 

B  b  b  2  The . 
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The  site  chosen  for  the  opening  oi  the  foot-passag^  ii 
a  little  to  the  West  of  the  London  Docks^  on  the  Norttt 
side,  and  in  a  line  opposite  thereto  on  the  RcdriSe  side^ 
The  carriage-road  is  intended  to  be  opened  at  or  about 
the  antient  horse-ferry  at  Limehouse  and  RedriHe* 

There  is  surely  no  principle  better  established  and 
prored,  by  the  internal  history  of  every  country,  and  of 
this  great  commercial  nation  in  particular^  than  that  the 
facilitating  of  communications  between  the  various  part» 
of  a  country  has  a  direct  and  sensible  tendency  to  aug-' 
ment  its  trade,  and  consequently  to  increase  its  wealth 
sind  population.  Innumerable  instances  might  be  ,a^ 
duced  from  various'  parts  of  the  kingdom  to  illustrate  tMsi 
general  position.  The  increase,  or  father,  in  many  cases, 
the  creation  of  the  commerce  of  particular  towns,  has 
arisen  from  the  establishment  of  canals,  from  the  making 
of  turnpike  roads,  and  from  the  various  circumstances^ 
and  occurrences  by  which  facilities  of  communication  b^« 
tween  different  places  have  been  produced. 

But  there  is  no.  instance,  there  can  be  no  instance,  no 
fact  more  parallel  or  analagous  to  the  case  before  us,  than 
that  which  we  are  enabled  to  draw  from  the  history  of 
'  JBlackfriars  Bridge. 

Previously  to  the  erection  of  that  bridge,  the  inba* 
bited  part  of  the  South  ^de  of  the  river  ac^jacent  wa» 
cor^fined  to  one  narrow  street,  which  has  since  increased 
to  a  very  populous  suburb  ;  an  effect  naturally  resulting 
from  facilitating  the  intercourse  between  the  metropolis 
and  any  point  in  its.  vicinity* 

Among  the  advantag^s^  which  will  naturaUy  result  from 
the  proposed  archway,  are, 

First,  connecting  the  opposite  shores  below  London 
Bridge ;  which,  of  all  others,  dcnvand  au  easy  and  im- 
t^oved  communicatiou* 

IB^condly, 


sa 


u 


intended  to  he  ma4e  wider  the  River  Thames.      3^5* 

Secondly,  increasing  the  traffic  of  the  two  shores^  by 

liting  them  into  one  neighbourhood. 

Thirdly,  forming  a  military  pa^,  by  means  Qf  which, 
*  cases  of  emergency,  facility  will  b&^ivcn  to  the  move^^ 
lent  of  troops- 

The  recent  establisbraent  of  the  London  Docls,  West  Inn 

ia  Docks,  East  India  Docksi  and  the  Cbmniercia^  Ro^^^ 

i(i  the  North  side  of  tlie  river,  and  of  the  Rotl^erjhithe  Dvck^ 

be  Grand  Snrrey  Canal,  and  the  Dartford  Road,  leading 

llrough  Rotherhithe  to  London  on  the  South  side,  require 

I  greater  facility  in  passing  from  shore  to  shore  than  case 

|>e  produced  by  a  ferry,  more  particularly  >vhen  inter- 

irupted  by  that  proiJigious  nun^ber  of  s^hips  which  coi^^ 

Itantly  occupy  the  Pool. 

To  the  foregoing  noble  and  stupendous  works  the  in-r 
tended  passage  will  add  one  no  less  adniirable,  for  tbj^ 
totiveniences  which  it  will  produce,  ih^n  fqr  t;he  stngi|« 
'Jarity,  novelty,  and  boldnes3  of  the  undertaking. 

Measures  are  taken  for  immediately  entering  upon  the 
lexecutian  of  the  plan^  under  the  direction  of  engineers  of 
'the  highest  reputation,  who  entertain  no  doubt  whatever 
^lof  accomplishing  it< 

.    Plate  XVIIL  exhibits  pl^ns  and  sections  of  bath  mv 
i46rtakings« 

It  will  be  observed,  that  in  the  foot-path  {^rchway  the 
entrances  are  shewn  by  circular  staircases,  at  a  small 
distance  from  the  borders  of  the  riv^r ;  but  this  part  9f 
the  plan  I  as  vr^W  as  the  inclination  of  the  line  of  the  tun- 
nel,  will  be  subject  to  such  alterations  as  circiuxnstaniifs 
in  the  progress  of  the  work  may  point  out. 
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h^ai)  Method  of  forging  Platina. 

iSy  Count  Vol*  Moussin  Pouschkin  and  M;  GEYLE^i 

From  Neues  Journal  der  Chemie. 

1.  JL/ISSOLVE  the  platina  in  nitro-mutiatic  acid.  For 
this  purpose  pour  upoi^  it  one  part'  of  metal,  two  and  ^ 
half  parts  of  nitric  acid,  and  five  parts  of  muriatic  acid  ; 
a  little  more  than  half  of  the  platina  is  dissolved.  Whed 
tve  operate  updh  a  large  scale,  the  solution  ought  to  be 
performed  in  a  distilling  apparatus,  in  order  that  the  acid 
may  be  collected.  Pour  upon  the  residuum  the  acid 
-which  has  passed  over  in  the  distillation,  and  repeat  the 
same  operation  a  second  time. 

2.  Concentrate  the  solutions  to  the  degree  of  crystal- 
-lization,  and  dissolve  the  salt  anew  in  water  ;  then  preci- 
pitate, in  the  ordinary  manner^  by  ammoniac.  CoUect 
the  precipitate  upon  a  filtre,  pass  a  little  cold  water  over 
it,  and  dry  it  upoi^  a  plate  of  earthefnware  or  porcellain. 

3.  When  the  precipitate  is  dried,  put  it  into  a  Hessian 
crucible,  or  any  other  that  strongly  resists  fusion  ;  cover 
the  crucible  lightly,  and  proceed  to  the  reduction  with 
the  strongest  foi'ging  heat ;  then  uncover  the  crucibfe, 
and  keep  up  the  fire  still  for  some  time ;  after  cooltng. 
Wash  the  mass  with  a  larg^  quantity  of  hot  water. 

4*  In  order  to  separate  the  remainder  of  the  iron,  boil 
the  matter  for  some  minutes  in  dilute  muriatic  acid  ;  se- 
parate it  by  the  filtre,  wash  it  well,  bring  it  again  to  an 
Intense  red  heat,  and  continue  it  therein  for  a  coi>sidera* 
1i)le  length  of  time. 

5. '  Then  take  for  one  part  of  platina  thus  treated,  which 

is  now  very  white,  three  parts  of  mercury,  and  triturate 

them  together  in  a  mortar  of  silex,  with  a  pestle  of  th€^ 

-same  substance,  till  they  are  perfectly  amalgamated.  Tho 

ftmalgafli 
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'  lam^gatn  of  platiDa  is  easily  made,  especially  if  we  open 
rate  at  first  with  small  quantities  of  matter.  As  soon  as  ^ 
small  quantity  of  am]^lgam  is  formed,  nothing  more  is  rev. 
.quired  than  to  add  alternately  mercury  and  platina  for 
t!)e  union  to.  take  place  almost  instantaneously.  We 
•nay  easily  amalgamate  two  pounds  iq  thfi  space  of  twq 
hours, 

6.  After  this  amalgam  is  well  formed,  and  admits  of. 
being  spread  out  very  equally  in  all  jts  parts,  transport 
it  into  wooden  moulc^s  which  are  accurately  closed  witl^ 
^toppers  of  the  same  substance,  and  compress  the  amaU 
gam  as  much  as  possible  in  a  press,  or  with  the  aid  of 
weights.  If  no  haste  be  required,  leave  the  amalgam  for 
spme  time  in  this  state  of  compression  ;  otherwise  an  hour, 
is  sufficient.  The  superabundant  ipercury  runs  dowii 
along  the  sides  of  die  moulds,  ip  which  somf!  very  fin^ 
grooves  ought  previously  to  have  been  made. 

7.  Now  remove  the  stoppers,  and  plac^  the  amalgam^ 
.ogether  with  the  moulds,  in  a  prucible,  and  heat  the 
vhole  to  incandescence  in  the  forging  furnace. 

^he  wood  is  converted  into  charcoal,  the  mercury  fliei^ 
3fF,  and  the  platina  remains  in  the  figure  which  it  6as  as- 
sumed in  the  mould.  Place  it  again  in  the  crucible,  and 
keep  it  tor  a  long  time  at  a  strong  re4  heat,  moistening  it 
from  time  %cn  time  with  >  little  oil,  whiqh  augments  its 
vuaileability. 

8.  After  this,  bavq  the  bar  carefully  compresised,  by  a 
good  workman,  in  the  same  manner  as  is  done  with  those 
of  silver,  and  aftef  the  metal  has  a^quir^d  the  necessary 
solidity,  beat  it,  in  order  to  elongate  it,  Thi^  operation 
is  performed  with  the  gr(eater  facility  in  proportion  as^ 
the  mass  is  lurgei*  an^  the  platina  and  mercury  purer. 

When  we  operate  on  a  large  scale,  we  ought  to  have  i( 
j^^rticular  apparatus  for  preparing  the  amalgam,  and  th|| 
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ificrcury  should  be  collected  by  distillation.  If,  during* 
the  forging y  any  scales  cf  iron  should  attach  themselres 
to  the  platina,  it  will  be  sufficient  to  plunge  it  for  a  few* 
minutes  into  weak  muriatic  acid,  and  wash  it. 

The  anvil  and  the  hammer  ought  to  be  very  smooth, 
apd  at  first  we  ought  to  employ  a  convex  hammer,* 
rounded  at  the  margin,  in  order  that  the  metal  may  re- 
ceive no  impressions  capable  of  cracking  it ;  but  whea 
onCe  it  has  acquired  a  certain  density  we  may  apply  any 
kind  of  hammer. 

Addition  by  M.  Gehlen« 

I  take  this  opportunity  to  make  known  an  observation, 
irhich  not  only  confirms  the  method  of  Couht  Von  Moussin 
Pouschkin,  but  also  furnbhes  a  means  of  greatly  abridging 
bis  process.  Some  years  ago,  wishing  to  procure  pure 
platina,  I  precipitated,  by  an  excess  of  mercury,  aeon- 
^derable  quantity  of  platina,  dissolved  in  nitro-muriatic 
gcid.  I  obtained  a  black  precipitate,  which,  after  wasbo* 
ing  and  drying,  presented  a  heavy  powder,  but  which 
had  little  compactness,  and  nothing  of  a  metal^c  lustre, 
I  introduced  this  powder  into  a  Hessian  crucible,  and  ex« 
posed  it  to  a  heat,  which  I  gradually  augmented  to  in- 
candescence. In  proportion  as  the  heat  was  augmented, 
imd  the  mercury  dissipated,  the  mattet  in  the  crucible 
shrunk  more  and  more  together,  till  ^t  last  it  occupied 
not  more  than  a  fourth  or  fifth  p^rt  of , its  former  volunoe ; 
)t  bad  then  a  fine  platina  lustre,  and  formed  a  coagulated 
pas^,  which  however  had  a  great  many  cavities.  The 
larger  pieces  detached  from  the  mass  admitted  of  being 
l>eat  out  by  the  hamiper,  M.  Klaproth  and  others  have 
seen  ^his  platina  in  my  possession.  It  was  this,  t<^ether 
^ith  somfe  of  the  pther  proci^red  from  the  triple  ammo* 
|\iax;^l  salt^  yhicl^  M.  Ilos^  ar^d  I  employed  for  bur  ex-, 
^  '  periiQeut^ 
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j^eriments  on  palladium.  I  had  not  lost  sight  of  this  ob-^ 
Servation  ;  but  want  of  platina  prevented  me  from  fol- 
lowing up  the  experiment.  .  I  think  that  if  the  black  pow- 
der which  I  obtained  were  treated  by  the  methanical 
means  prescribed  by  M.  Voii  Mdussin  Pouschkinj  a*moi'^ 
compact  ai>d  a  moi*e  forgeable  metal  would  be  obtained. 
Thus  the  precipitation  by  sal  ammoniac  would  be  spared, 
"^nd  we  should  be  able  to  obtain  the  mercury  employed 
for  the  precipitation,  by  separating  it  from  the  solution, 
by  the  aid  of  Iron* 


Examination  J  chemical  and  pharmaceutical,   of  the 
.  Products  of  the  Grape  ^  not  fermented^ 

By  Mi  Parmentier. 
(Concluded  from  Page  318.) 

VV  E  know  that  the  grape,  when  arrived  at  maturity, 
decays  on  the  plant,  without  undergoing  spirituous  fer- 
mentation. The  juice  of  fruits  is  much  less^disposeJ  to 
It  after  being  boiled  on  the  fire,,  because  it  loses  by  ebuU 
lition  a  portion  of  its  ferment,  which  is  separated  in  the 
form  of  scum,  and  likewise  when  it  is  deprived  of  too 
great  a  quantity  of  water.  The  juice  of  grapes  j  kept  in 
a. cold  place,  clarifies  without  fermenting,  and  soon  ex- 
hibit? on  its  surface  some  spots  of  mould.:  Lastly,  ho- 
ney and  the  syrup  of  sugar,  exposed  in  a  damp  place, 
experience  a  movement  similar  to  that  which  spoils  aweet- 
mea^ts  that  hare  not  been  sufficiently  boiled ;  like  them, 
the^^  all  turn  sour  without  having  undergone,  the  spiritu- 
ous fermentation, 

Thi;s*e?cample,  avjk  have  just  quoted  is  a  nevv  denpon$tra- 
tion  of  our  opinion  on  spirituous  fermentation.  The  grape 

VoL.VIL—-S£com>  Series.  Ccc  as 
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18  it  exists  on  the  vine  should  be  considered  as  a  being; 
ei\joying  a  distinct  life,,  cdmposed,  like  all  others,  of  a 
system  of  organization^  in  which  are  ^vessels  df  every 
kind,  contributing  to  the  nourishment  of  the  individual, 
the  augmentation  of  its  size,  in  a  word,  to  its  perfection. 
If,  therefore,  all  is  in  its  natural  order,  or  if  all  the  or* 
ganic  paits  are  in  their  proper  places,  and  fulfil  their 
fiinctions,  it.  is  evident  that  the  fermentation  cannot  de« 
range  them,  excepting,  by  some  accident  or  other,  you 
change  their  disposition,  ccmfound  them,  or  produce  a 
mixture  more  or  less  complete.  In  tbis<:ase,,  amidst  such 
confusion,  the  exterior  agents  will  exercise  their  influence 
on  these  different  paits,  will  determine  the  intimate  and 
reciprocal  actioh  of  each,  and,  if  the  law  of  attraction 
meets  with  no  obstacle;  will  change  the  simple  substance 
into  double,  treble,  &c.  combinations ;  and,  in  a  word, 
the  disorganization  of  the  bodies  will  be  the  result  of  it. 
Thi^,  whenever  the  grape  decays  on  the  plants  it  is  not 
attacked  at  once  over  the  whole  mass,  but  it  is  on  the 
upper  surface  that  the  alteration  comtnenc^s.  It  extends 
successively  to  other  parts,  and  at  length  deranges  the 
whole  system,  while  the  alcoholic  fermentation  has  not 
time  to  take  place,  for  this  very  simple  reason,  that  each 
part  is  disorganized  individually,  and  not  in  a  state  of 
mixture. 

It  likewise  happens,  that  the  whole  bunch,  being  ex- 
posed to  the  sun,  or  being  suspended  from  the  cieling  of 
the  fruitery,  to  preserve  it  the  whole  year  round,  instead 
of  fermenting,  undergoes  no  other  change  than  the  de* 
i^ic*cation  proceeding  from  the  loss  of  a  very  great:  per* 
^ioa  o{  its  ihoistur^  In  this  case  it  is  less  possible  for  tiMt 
fermentation  to  take  place  than  Iq  the  former  :  first,  be- 
cause, whenever  a  fermentable  substance  loses  a  portion 
of  the  humidity  which  contf ihute$^  to^  produce  or  pro- 
mote^ 
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motes  this  movement,  the  same  movement  is  checked  or 
destroyed  ;  secondly,  because  the  loss  of  this  humidity 
does  not  derange  the  interior  organization  of  the  grapes^ 
and  produces,  at  the  fart liest,  only  a  concentration  of  the 
organic  parts,  without  dividing  or  confounding  them.  It 
is  equally  obvious,  that  it  is  by  no  means  by  the  privation 
of  the  contact  of  the  air  with  the  matter  contained  in  thc» 
pellicie  of  the  grapes,  that  the  fermentation  is  retarded ; 
for,  in  proportion  as  the  internal  humidity  evaporates, 
by  means  of  the  pores  of  this  pellicle,  the  external  ait 
exercises  an  influence  more  or  less  powerful  on  thisfruit, 
as  well  as  the  light,  which;  as  we  know,  passes  through 
h,  as  at  least  the  white  grapes  are  remarkably  trans* 
parent, 

•  Admitting  that  the  temperature  of  from  twelve  to  fif« 
teen  degrees  is  necessary  for  ^  the  fermentation^  to  take 
place,  it  cannot  be  denied  that  a  less  heat,  or  a  cold 
temperature,  must  prevent  it ;  the  division  and  the  dila* 
tation  of  the  principles  of  wfaich-must  is  composed  not 
being  carried  to  a  sufficient  degree,  the  chemipal  action 
cannot  ensue,  and  hence  the  equilibrium  that  is  observed 
in  the  liquid.  As  thes^  principles  separate  one  after  the 
other^  in  the  order  of  their  gravity,  and  the  attraction  > 
of  similar  parts,  the  ipucil^ge  is  decomposed  on  the  sur- 
face, the  tartar  is  precipitated  with  the  colouring  matter, 
the  juice  becomes  limpid,  and  would  at  length  even  fur- 
iitsb  a  saccharine,  "crystallized  matter,  if  all  the  mucilage 
which  envelopes  it  were  destroyed  by  renioving  succe$-> 
sively  the  coverings  of  mould,  that  are  formed  oq  the  sur^- 
face  of  die  liquor. 

Syrup  of  Saisini, 

It  is  often  the  case  that,  instead  of  prosecuting  the 
evaporation  of  must  to  a  half  solid  consistence,  people  de-^ 

Ccc  2  sist 
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sist  at  the  moment  wlicn  the  liquid  has  arrived  at  the 
state  of  sjrnp,  and  it  cdnnot  be  doubted  that  thrs  pre^ 
paratiou,  on  which  sufficient  attention  has  not  perhaps 
been  bestowed,  might  be  deployed  in  domestic  ceco, 
nomy.  ' 

*  The  art  of  con6entrating  sweet  wipe  by  m^ns  of  caloriq 
iras  known  iii  antient  titnes,  and  was  practised  by  the  La- 

I 

cedaBmonians.  The  Spaniards,  after  expressing  the  juice 
of  the  grape,  added  to  it  a  quantity  of  new  plaster, 
which,  possessing  tl)e  property  of  decomposing  the  tar- 
tar, consequently  diminislied  the  quantity  of  that  whtth 
existed  in  this  liquid  and  its  acid  quality,  It  is  in  conse-* 
quence  of  this  two-fold  property  that  it  has  recenth'  been 
proposed  to  add  a  sma]!  quantity  of  chalk  to  the  jnicc  of 
grapes,  for  the  purpose  of  obtaining  a  syrup  less  tart.  I 
have  subjoined  some  px peri ments,* which  I  made  with  ^ 
view  to -save  sugar,  to  turn  local  productions  to  advarn 
tago,  and  to  improve  them, 

I  took  six  pounds  of  the  juice  of  black  grapes,  very 
ripe,  arid  lightly  expressed,  that  I  might  n6t  have  tOQ 
large  a  quantity  of  extractive  matter ;  it  was  turbid, 
having  a  reddish  colour,  and  a  saccharine,  rather  tart, 
and  rtiucilaginous  taste.-  Having  clarified  it  with  albu- 
men, I  p-lafeed  it  on  a  gentle  fire,  ana  botled  it  to  the 
consisteoce  of  syrup.  'This  syrup  being  acidulated  as  it 
cooled,  deposited  a  thick  matter,  of  a  reddish  colour,  re- 
sembling that  of  the  liquor.  - 

Fronin  a  careful  examination  of  this  substance,  I  obr 
served  that  it  furnished  a  great  quantity  of  acidulated 
tartrite  of  potash, -combmed  with  much  mucilaginous  su* 
gar  ;  the  most  limpid  liquor  which  floated  on  the  top  con- 
tained, exclusive  of  ^a  considerable  portion  of  saccharine 
matter,  malic  and  acetous  acids,  and  undoubtedly  tar? 
taric  acid  in'sinall  quantity.  The  abundance  of  the  mu- 
"'  :  .      .   .  *  ^ilagJnous 
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|!iIaginous  saccharine  matter  contained  in  this  5yrup 
would  soon  have  produced  a  movement  of  ferinentation, 
notwithstanding  the  degree  to  which  it  had  l?een  boiled; 
but  it  is  possible  to  prevent  this  fermentation  by  means  of 
alcohol.  Tl\e  si^  pounds  of  must  employed  yielded  ^bout 
pne  pound  two  ounces  of  syrup. 

This  syrup  has  an  agreeable  acidity,  when  diluted  ^vitU 
water,  like  syrups  of  goosieberries  and  lemons.  It  may 
consequently  be  substituted  for  the  fruit-syrups,  whicl|. 
are  in  such  general  use  during  the  heats  of  summer, 

To  take  away  the  acids  contained  in  the  must  in-f 
tended  to  be  reduced  to  the  state  pf  sweet  syrup/  various 
processes  may  be  employed.  We  h^ve  already  shewn, 
that  it  was  possible,  by  simple  decantation,  to  deprive  it 
of  a  portion  of  tartar ;  but  it  is  only  by  means  of  combi- 
nations that  this,  ^s  well  as  the  other  acids,  can  be  en* 
ti re jy  destroyed.  . 

The  principal  point  is,  to  find  ^  basis,  which,  com- 
bining with  them,  should  form  insoluble  salts,  capable  of 
being  -afterwards  separated  from  the  liquor  ;  and  as  tar- 
taric acid  forms  an  insoluble  salt  with"  lime,  it  may  be 
separated  by  means  of  the  latter.  .  If  calcareous  carbo- 
nate or  chaljt  be  employed  in  this  process,  the  only  por- 
tion of  tartari.9  acid  at  liberty  combines  with  the  lime  ; 
but  the  portiojj  of  the  pota^sh,  containing,  the  cream  of 
tartai^,  (acidulated  tartrite  of  potash,)  remains  combined 
with  the  tartaric  acid,  and  forms  vegetable  salt  (tartrite 
of  potash).  If,  on  the  contrary,  quick-lime  be  employed, 
it  combines  with  tlie  whole  of  the  tartaric  acid,  but  the 
potash  remains  dissolved  in  the  liquor.  It  is  susceptible 
of  uniting  with  malic  and  acetou?  acids.  By  the  additioi:^ 
of  a  greater  quantity  of  quick-lime  all  the  acids  are  in-* 
deed  neutralized,  but  that  earth  is  in  J)art  soluble  in  w*- 
ter  as  well  as  in  the  malates  and  acetates  of  lime,  so  that 
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it  is  difficult  ^o  separate  them  from  th^  syrup  without  a}- 
tiering  the  latter. 

If^  however,  we  content  ourselves  with  s^iturating  the 
icids  with  limey  by  pieans  of  calcareous  carbonate,  and 
separate  from  it  the  tartrite  of  lime,  we  may  obtain  a  s}r«f 
tup,  in  which  soipe  portion  of  the  potash,  of  the  malates, 
and  acetates,  still  rpmains,  but  in  too  small  a  quantity  tq 
be  perceptible  to  the  taste, '  In  this  state  the  syrup  of 
grapes  is  miicilaginoqs,  and  may  serve  for  ordinary  sy^ 
rup,  especially  in  the  South  of  France,  where  that  fruit 
is  the  more  rich  in  sugar,  the  less  it  has  of  tartar  \  and  it 
may  becoiqe,  in  the  hands  of  the  industrtdus  pultivator, 
an  important  branch  of  oeconomy,  because  the .  pre- 
paration in  question  requires  scarcely  any  time,  trouble| 
or  fuel. 

For  this  preparation  the  white  grape  should*  be  choseiv 
in,  preference,  not  only  because  it  furnishes  less  colouring 
inatter  and  acidulated  tartrite  of  potash  than  the  black 
grape,  but  likewise  because  it  appears  to  be  preserved 
much  more  easily  ;  for  its  colour,  being  somewhat  of  the 
Dature  of  a  perfume,  is  more  proper  for  retarding  the 
spirituous  fermentation  of  the  syrup.  By  adding  a  few 
afomatics,  these  syrups  are  rendered. extremely  pleasant; 
they  keep  well,  but,  like  all  syrups  abounding  in  extrac- 
tive  matter,  they  are  attended  with  the  disadvantage  of 
giving  vevy  easily,  by  suffering  a  portion  of  tjie  sugar  to 
crystallize  against  the  sides  of  the  bottles. 

For  the  rest,  be  the  nature  of  the  grape  what  it  may^ 
provided  it  has  attained  the  highest  degree  of  maturity, 
the  same  kind  is  capable  of  contributing  towards  the  ex- 
istence of  two  syrups,  distinct  both  in  colour  and  taste. 
The  first  is  nothing  more  thaamust  deprived  of  a  portion 
of  tartar,  and  reduced  ^to  the  requisite  consistence  ;  the 
second  is  the  same  must,  iato  which  has  been  put  a  small 
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Quantity, of  chalk  to  neutralize  the  acids,  and  whicfa^^ 
'When  clarified  and  evaporated  to  the  same  degree  of 
consistence,  yields  a  result  that  may  be  compared  to  sy« 
rup  of  sugar,  having  a  taste  somevvhat  resembling  that  of 
honey. 

We  may  thus  have  at  hand,  ifie  whole  year  throughy  a 
liquid  sugar,  which  may  be  substituted  for  common  su«^ 
gar  in  the  preparaiioh  of  ratifias^  liqueur^,  acid  confec* 
tionary,  and  acid  jellies,  and  in  marmalade  of  apples  and 
pears.  For  this  purpose  nothing  more  is  necessary  thaot 
to  pour  a  certain  quantity  on  fruiis  prepared  in  the  hu« 
inid  way ;  the  liiscioUsness  o>f  which  ffequeritly  requireft 
to  be  corrected  by  a  fartish  mixture.  These  syrups  may^ 
lastly,  be  compared  to  those  obtained  from  pears  baked! 
dry,  which  often  float  in  a  syrupy  fluid,  without  any  zd^ 
4ition  6f  sugar. 

6i/rup  of  Carrdiss 

Modern  worlks,  on  rural  and  domestic  qscononciy,  ari 
filled  with  instructions  for  preparing  syrup'  from  earrots^ 
the  most  saccharine  root  next  to  the  skirret ;  but  nbtning 
can  be  less  conformable  to  art^  more  troublesome,  aiuf 
t&ore  expensive  than  the  process  for  preparing  it^  indi* 
cated  in  them. 

On  examining  what  passes  in  a  fleshy  root,  subjected 
to  ebullition  in  water,  it  is  observed  that  the  principles  that 
compose!  it  are  detached,  as  it  were,  in  a  natural  state,  are 
again  united,  and  combine  more  and  more,  acquire  soft- 
ness and  flexibility  ;  and  while  they  ate  boiling,  one  por- 
tion of  the  extractive  matter  passes  into  the  vehicle,  ano- 
ther adheres  to  the  substance  itself,  which  is  defended 
and  covered  with  the  tissue,  and  a  third  combines  with 
the  fibroiis  matter* 
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It  would  be  ID  vain  to  boil  a  root  that  has  arrived  at 
the  state  i^e  call  dressed^  with  a  view  toobtain  the  whole 
of  the  extractive  matter  it  contains ;  the  water,  even  af» 
ter  long  and  repeated  decoctions/  b€comes  charged  #ith 
a  very  small  additional  portion  y  and  it  is  reduced  to  the 
state  of  a  fibrous  skeleton,  without  imparting  to  watefj 
aided  by  heat,  the  principles  which  that  fluid  is  capable 
of  dissolving  and  ei^tracting* 

It  is  a  long  time  since  I  first  asserted  and  proved  that^ 
to  obtain  all  the  principles  of  a  succulent  root,  it  should 
neither  be  boiled,  nor  pounded,  nor  rubbed,  when  raw 
or  boiled  ;  but  that,  after  being  washed  in  several  waters, 
it  should  be  grated,  to  tear  the  fibres,  in  which  certaia 
mucilaginous  substances  are  inclosed  as  in  bags. 

Another  condition,  to  which  sufficient  attention  is  not 
paid,  in  treating  of  syrups  prepared  with  fleshy  roots,  is 
thb.  When  the  juice  isexpiresaed^ats  evaporation  should  not 
be  proceeded' with  till  it  lias  been  left  to  sejttle  for  twenty- 
four  hours,  and  then  decanted;  for  I  have  demonstrated 
that  most  of  those  toots  contain  starch^*  which,  being 
Converted  by  a  certain  degree  of  heat,  into  |elly>  would 
give  consistence  to  the  liquid,  aiid  would  not  contribate 
to  its  preuervatiom 

Having  taken  three  pounds  two .  ounces  of  carrots', 
trimmed  them  of  their  leaves  and  their  tails,  and  sci*aped 
off  the  outside  of  tlieir*  sulistance,  whTch,  notwithstand- 
ing the  pdihs  bestowed  on  cleaning  them,  fs  conamonly 
dirty,  and  impregnated  with  heterogeneoUs .  matter,  I 
rasped  them.  This  first  operation  behig  finished^  they 
were  strongly  compressed  in  a  cloth,  sufficientfy  opien  to 
suffer  the  natural  juice  to  pass.  By  the  assistance  of  a 
pint  of  water  I  obtained  a- liquid  product,  weighing  one 
.  pound  two  ounces,    and   consequently  two'  pounds  of 
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pulpy  residue,  which  I  remarked  to  be  extremely  sac- 
charine. (I  might  easily  have  deprived  it  of  the  whole 
of  this  saccharine  substance  by  a  m-echa>ucal  medium,  I 
mean  by  the  pestle.)  Having  decanted  this  juice,  and 
clarified  it  with  white  xjf  egg,  I  evaporated  it  to  the  cort* 
•sistence  of  syrup,  of  whfch  I  obtained  two  ounces. 

It  sht>uW,  therefore,.' be  observed,  firstly,  that  three 
pounds  twt>  ounces  of  carrots,  expressed  only  by  mus- 
cular strength,  produce  one  ponnd  two  ounces  of  effec- 
tive  liquid  ;  secondly,  that  it  would  be  possible!  '^  obtain 
from  them  a  much  greater  quantity  by  means  of  pressure^ 
'lebullition,  or  contusion,  the  actual  residue  Still  retaining 
a  very  saccharine  taste. 

Hence  it  appears,  that  it  is  easy  to  prepare  a  syrup 
with  fruits  in  berries,  such  as  grapes ;  but  that  thd  roots 
which  mosl  abound  in  sugar  cannot,  ©n  account  of  their 
skinny  and  mucilaginous  contexture,  be  so  easily  sub- 
jected to  this  preparation.^  The  reason  of  this  is,  that 
'whether  we  separat6  from  theni,  by  the  rasp  or  by  thfe 
press,  the  whole  of  the  principles  they  contain,  or  whe- 
ther they  are  boiled  in  water  to  extract  it,  the  consistence 
of  the  syrup  is  as  much  owing  to  the  extractive  matter  as 
to  the  concentrated  sugar,  and  that,  consequent!}'',  it  is 
'difficult  to  preserve  such  a  syrup  for  any  length  of  tinle 
trom  fermentation. 

Whatever  miy  be  the  mode  of  preparation  discoverea 
to  make  syrup  with  carrots,  though  the  richest  root  in 
inucilaginous  sugir,  yet  such  a  substitute  cannot  be  re- 
lied on.  They  will  always  be  infinitely  more  profitable 
ifor  seasorting  or  food.^ 


Vol.  VII.~S£C4»»i>  Series.  b  d  d  Che^ 


(     386     ) 

Chemical  Experiments  on  Mercury. 
TBy  Messrs.  Braamcamp  and  Siqu^ira-Oliva^ 

« 

From  the  Ai^nales  de  Chimie. 

L  HE  experiments  of  which  we  are  about  to  give  an  ao 
county  have  for  their  objects,  1 ,  to  ascertain  the  action 
of  the  phosph<»roi»  acid,  of  the  phosphites,  and  of  phos- 
phorus, upon  the  oxyds  and  salts  of  mercury ;.  2,  the 
analysis  of  some  of  the  mercurial  salts  by  means  of  the 
phosphorous  acid  ;  3,  the 'a9tion  of  the  super-oxygenated 
muriatic  acid  upon  the  red  oxyd  of  mercury. 

1 .  Of  the  Action  of  the  PhospKorous  Acid  upon  the  Oayis 

of  Mercury. 

Ten  grammes  of  red '  oxyd  being  placed  in  contact 
with  phosphorous  acid  a  little  concentrated,  the  colour 
of  the  oxyd  was  changed  into  a  grey.  On  boiling  this 
mixture,  we  saw,  in  a  few  idstants,  running  globules  ap- 
pear, which  led  us  to  suppose  that  the  phosphorous  acid 
had  passed  into  the  state  of  phosphoric  acid,  by  com- 
bining with  the  oxygene  of  the  oxyd  of  mercury,  but 
that  perhaps  also  the  phosphoric  acid,  as  it  formed, 
might  have  ^dissolved  some  portion  of  the  oxyd  of  mer- 
cury. In  order  to  ascertain  this  point,  we  filtrated  and 
treated  the  liquor  by  sulphurated  hydrogene :  to  our  great 
astonishment,  this  re-agent  afforded  but  extremely  slight 
indications  of  the  presence  of  mercury.  The  residuum 
that  remained  in  the  filter,  after  having  been  well  washed 
and  dried,  gave  "us  nine  grammes  of  mercury.  Hence 
we  concluded,  that  the  red  oxyd  of  mercury  contains 
nearly  ten  to  the  hundred  of  its  weight  of  oxygene. 

This  experiment  shews  us  a  new  me^ns  of  analyzing 
the  oxyds  of  mercury,  which  appears  to  u»  to  be  pre* 
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ferable  to  sublimation,  which  is  not  near  so  expeditious, 
and  which  besides  is  attended  with  the  inconvenienca  of 
not  giving  with  accuracy  the  quantity  of  the  mercury  re- 
duced  to  the  metallic  state,  either  because  it  may  be  vo- 
latilized by  some  accklent,  or  on  account  of  the  difficulty 
of  its  detaching  itself  completely  from  tho^  vessels  which, 
are  employed  in  this  operation. 

We  also  hoped  we  should  be  able,  by  means  of  thia 
acid,  to  make  the  analysis,  of  the  salts  of  mercury,  by  ad- 
ding potash  to  these,  in  order  to  decompose  them,  at 
the  same  time  that  the  phosphorous  acid  reduced  the 
oxyd  into  running  mercury,  Howevei?,  the  results  of 
our  trials  were  not  very  satisfactory  ;  for,  having  folio w-% 
ed  this  process  upon  ten  grammes  of  exygenated  muriatQ 
of  mercury,  we  obtained  only  6^  of  punning  niereury^ 
instead  of  73,  which  we  ought  to  have  obtaiuedi,  as  we 
shall  «hew  hereafter.  This  loss  of  0,7;  is  to  he-  alttributecl 
in  part  to  what  was  dissolved  by  the  phosphojciq  acicl 
^hicfa  was  formed,  but  still  more,  in  our  opinion,  by  th^ 
potash.  The  mercarial  salts  that  are  decoqaposed  by 
means  of  this  alkali  always  retain  some  of  it.  M.  Bern, 
thollet  has  already  observed,  that  during  the  decompo-^ 
sitibn  of  these  salts  by  potash,  neither  the  great  quantity 
of  the  latter,  nor  the  ebullition,  can  entixjely  clear  th^  ^ 
solution  of  mercury, 

2.  Of  the  Grey.  Oxyd  of  Mercwy, 

We  treated  by  the  phosphoric  acid  ten  grammes  of  thi«> 
oxyd,  obtained  by  means  of  9.  solution  of  sulphate  of 
mercury  at  the  minivium^  decomposed  by  ammoniac,  and 
strongly  boiling  the  precipitate,  in  order  to  dissolve  and 
separate  all  the, triple  salt  that  might  b^ve  united  with 
the  precipitate.  These  ten  grammes,  yielded  us  9,25. of 
reduced  mercury,  and  we  concluded  that  this  oxyd  con- 
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i^ains  7|  per  cent,  of  oxygeue.  The  means  which  Tffl 
employed  for  obtaining  the  grey  oxyd  of  mercury  seeiD«. 
to.  us  preferable  to  that  of  precipitation  by  the  caustic 
fixed  alkalies,  wl^ich  combine  in  part  with  the  oxyd  pre*, 
cipitatedy  from  which  it  i^  impossible  entirely  to  separate 
them.  When,  in  the  method  with  ammoniac,  some  por^ 
t'lon  of  this  adheres  still  to  the  pxyd,  we  may  easily  ex- 
Bel  it  by  a  moderate  heat. 

5.  Of  the  miction  of  the  Phosph^rom  Acid  upon  the  Salts^ 

of  Mercury. 

Having  attempted,  without  success,  to  analize  the  mer^ 
curial  salts  by  means  of  caustic  potash,  we  determined  to 
treat  them  in  a  direct  manner  by  the  phosphorous  acid^ 
and  we  obtained  the  following  results. 

1 .  The  phosphorous  acid  in  excess  decomposes  all  the 
mercurial  salts,  without  exception,  reducing  their  oxyd^ 
into  running  mercury,  and  entirely  separating  their  ra- 
dicals. 

2.  When  thesq  salts  are  at  the  maximum  of  oxygena* 
tion,  it  causes  them  to  pass  into  the  minimum  before  it 
decomposes  them. 

3.  The  reduction  of  Ihe  mercury  to  the  metallie  state  • 
by  this  means  is  complete,  since  the  oxyd  of  mercury 
being  united  to  a  radical,  which  does  not  quit  it  entirely 
until  it  arrives  at  the  metallic  s^tate,  the  phosphoric  acid 
formed  in  the  operation  cannot  dissolve  the  mercurial 
oxyd,  not  being  in  contact  with  the  mercury  until  it  ar- 
rives at  the  metallic  state.  The  acids,  before  united  to 
the  oxyds  of  mercury,  cannot  re-dissolve  it  in  presence 
of  the  phosphorous  acid  which  destroysithe  action.  Should 
a  phosphate  accidentally  be  formed,  it  would  immedi- 
ately b^  decomposed  by  the  phosphorous  acid. 
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4.  Of  the  Analysis  of  the  different  Mercurial  Salts. 

Persuaded  from  the  preceding  experiments,  that  thq 
phosphorus  acid  afforded  the  best  means  of  analyzing  thq 
inercurial  salts,  we  attempted  the  following  analyses,        ' 

Of  the  Turbith  Mineral. 

Having  boiled  ten  grammes  pf  this  salt,  very  dry  and 
TRrell  prepared,  till  we  saw  the  mercury  reduced,  we  fiL 
trated  the  whole  through  grey  paper.  All  the  reduced 
niercui*y,  collected  in  a  singfe  globule,  weighed  7,7, 
which,  according  to  the  analysis  of  the  red  oxyd  of  merr 
pury,  is  equivalent  to  8,47  of  the  same  oxyd.  The  fil- 
trated liquor,  treated  by  the  muriate  of  barytes,  gave  B 
grammes  of  sulphate  of  barytes,  which,  at  30  per  cent,  of 
plphuriq.  acid,  i:epresenting  1,5  of  this  acid,  there  re, 
mains  a  loss  of  3  cenligrammesi  which  may  be  attributed 
to  the  moisture.. 

This  r^ult  differs  a  little  frojii  that  given  by  M.  Four^ 

laroy.  '       . 

*■  Becapitylatum. 

Oxyd  of  naercury  at  the  maximum    ^'    ^    94,7 
Sulphuric  acid     --------15^ 

Loss,  attributed  to  moisture  '  •    -^    >    w         s 

\  . 
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Of  the  Neutral  Sulphate  of  Mercury  at  tha  Maxmurn^ 

Ten  grammes  of  this  salt  well  dried,  treated  in  iiiA 

faxne  manner  by  sulphurous  acid,  gave  us  t;he  folJowiDg 

fe^ult :  *  ' 

'  Red  oxyd    -     -    -    ^    -    -    -    63,g 

Sulphuric  acid       -    -    •    -    -     31,5 

Loss  by  moisture  ^    *.    -    -    ^     x  4.4 

■v..  .....  .        -  .    ^*^     .^. 
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Of  the  oxygenated  Mw  iate  of  Mercury  of  Commerce. 

Ten  grammes,  treated  by  the  phosphorous  acid,  gave 
us  of  running  mercdry  7,3,  which  represent  8,03  of  oxyd 
at  the  maximum.  The  61trated  liquor,  treated  by  nitrate 
of  silver,  gave  7,4  of  muriate  of  silver,  which  represent 
1 ,86  of  muriatic  acid.  This  salt  being  formed  by  subli- 
^lation,  contains  no  water,  and  we  attributed  the  1 1  cen- 
tigrammes Toss  to  the  iron,  which  is  always  found  more 
^r  less  mixed  with  this  salt  as  it  is  met  with  in  commerce. 

Result . 

Muriatic  acid  .-*•-••  ,^18,6 

Oxyd  of  mercury  at  the  maximum  -    -     80,3 

"'  Loss  attributed  to  the  iron  ^    •    ^  .     .       i,i 
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On  the  nitrous  Turhith^  Nitrate  of  Mercury  at  the  Max-* 
imum  of  Oxygencj  and  at  the  Minimum  rf  Acid. 

Ten  grammes  of  this  salt,  as  dry  as  possible,  treated 
by  the  phosphorous  acid,  gave  8  grammes  of  reduced 
merc^ry,  which  represent  8,8  of  red  oxyd  of  mercury: 
what  in  wanting  to  the  complement  of  10  grammes  is  to 
be  attributed  to  the  nitric  acid,  which  we  caonot  collect 
in  this  operation,  because  phosphoric  acid,  by  seizing  a 
part  of  its  oxygene,  causes  it  to  evaporate  in  nitrous  va^ 
pours.  The  perfect  dryness  of  the  salt  leads  us  to  believe 
that  the  remainder  of  the  weight  may,  without  fear  of  ^^ 
for,  be  attributed  to  the  nitric  acid, 

Jtesult, 
Oxyd  of  mercury  at  the  maximum  -    -    -    88 
J^itricacid     ^    -,    ^    n    -    -    r    -r    -    ^    12 
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Of  the  Plwsphate  of  Mercury  at  the  Marimum, 

Ten  grammes  of  this  salt,  also  as  dry  as  possible,  treated 
in  the  same  manner  by  Ihe  phosphorous  acid,  gave  us  6^5 
of  running  mercury,  which  correspond  to  7>15  of  oxyd 
of  mercury  at  the  maximum ;  the  2,85  which  are  wanting 
to  complete  the  10  grammes,  we  attribute  to  the  phos- 
phoric acid. 

This  experiment  proves  to  us  that  the  phosphorous  acid 
not  only  decomposes  all  the  salts  of  mercury  by  different 
acids,  but  also  those  which  are  formed  by  the  phosphoric 
acid  ;  so  great  is  the  affinity  of  this  acid  for  oxygene,  that 
it  surmounts  that  of  the  mercury  for  the  same  principle, 
and  at  the  same  time  the  attraction  of  the  phosphoric  acid 
for  the  dxyd  of  mercury. 

We  also  see  clearly,  by  this  phenomenon,  the  reason 
why  the  phosphoric  acid,  which  is  formed  at  the  cost  of 
the  oxygene  of  the  mercurial  oxyds,  does  not  dissolve  the 
mercury  as  long  as  any  phosphoric  acid  is  present ;  this 
decomposes  in  its  turn  the  phosphate  which  might  b^ 
formed. 

Of  the  Phosphites. 

The  phosphi^s  likewise  disoxygenate  the  oxyds  of 
inercury,  but  their  action  is  incomparably  less  than  that 
.of  the  phosphorous  acid.  It  appears  to  be  subordinate  to 
the  force  of  affinity  of  the  phosphorous  acid  with  its  base, 
and  to  the  action  which  this  may  equally  exercise  upon 
the  oxyds  of  mercury :  the  phosphites  therefore  do  not 
seem  to  us  to  be  capable,  in  any  case,  of  affording  an 
accurate  means  for  the  analysis  of  these  oxyds ;  they  also 
disoxygenate  the  mercurial  salts,  but  this  action  is  weak- 
€ned  by  the  same  causes. 
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Of  the  Acti&n  qfPhospJwrus  upon  the  Mercurial  OxyS 

and  Salts. 

Pelletier,  who  has  attempteld  to  combine  phosphorus 
with  all  the  metals,  says,  that  on  treating  the  red  oxyd 
of  mercury  with  this  substance  by  means  of  wkter,  at  a 
gentle  heat,  he  obtained  a  phosphuret  of  rtiercary  in 
which  the  phosphorus  seems  to  exist  in  a  state  of  feeble 
combination,  and  that  he  obtained  by^he  same  operation 
some  phosplioric  acid.  On  repeating  his  experiment  we 
obtained. the  same  results,  but  it  appears  to  lis  that  tbe 
formation  of  the  phosphoric  acid  which  is  produced  in  it 

^  may  be  differently  explained.  It  has  appeared  to  us, 
that  the  phosphorus  (which  gives  origin  to  this  acid)  at- 
tracts a  portion  of  oxygene  from  the  atmospheric  air,  and 
passes  into  the  state  of  phosphorous  acid.  What  has  led 
us  to  form  this  conclusion  is,  that  the  phosphorus  which  iJ 
carried  off  by  the  vapours  of  the  water,  burns  at  the  sur- 
-face  of  the  latter ;  and  that  it  consequently  foi'ms  there 
phosphorous  acid,  which  must  be  changed  into  phospho- 
ric, in  proportion  as  it  seizes  the  oxygene  froni "  the  red 
oxyd  of  mercury.  This  explanation  appears  to  us  the 
more  natural,  as  phosphorus,  placed  in  contact  with  the 
red  oxyd,  does  not  become  acidified,  though  it  disox- 
ygenates  the  latter,  as  we  shall  .shew  hereafter,  and  as 
phosphorus  boiled  in  water  is  changed,  by  this  simple 
Operation,  into  phosphorous  acid. 

When  phosphorus  is  placed  in  contact  with  i'ed  oxyd 
end  water  in  the  cold,  it  first  attracts  oirygene  froi^  the 
red  oxyd,  and  reduces  it  first  of  all  into  grey  oxyd,  and 
at  length  to  the  metsllic  stote  ;  but  in  tliis  c6se  no  phos- 

'  phorous  acid,  nor  phosphoric  acid  is  formed  ;  the  phos* 
phorus  merely  becomes  oxydated,  and  assumes  a  dark 
coloujT.    It  is  not  difficult  to  conceive  the  theory  of  thitf 
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phenomenon :  the  phosphorus,  having  great  avidity  for  ox- 
ygene,  separates  it  fVom  the  oxyd  with  which  it  is  in  con- 
tact;  but  this  combustioais  so  dlow,  as  is  proved  by  the 
'  uniformity  of  the  temperature  of  the  liquor  during  the 
operation,  that  the  phosphorus  is  never  in  a  condition  to 
seize  upon  the  portion  of  oxygene  required  for  its  con* 
,  version  into  the  acid  state.  The  reduced  mercury  cannot 
combine  with  the  phosphorus ;  for,  as  it  docs  not  com* 
bine  with  it  when  in  the  state  of  fusion,  (according  to  the 
experiments  of  Pelletier,)  it  is  still  less  capable  of  com- 
bining with  it  when  in  a  solid  state,  and  without  any  « 
change  of  temperature. 

Our  experiment  may  perhaps  furnish  the  means  of  ob- 
taining the  true  bxyd  of  phosphorus,  which  hitherto  has 
been  little  or  not  at  all  known.^ 

The  mercurial  salts  are  equally  decomposed  and  de- 
prived of  their  oxygene  by  phosphorus,  with  the  appli- 
catio^ii  of  heat  as  well  as  in  the  cold  ;  but  in  the  first  case, 
a  phosphqret  of  mercury  is  formed,  which  consequently 
prevents  its  analysis  by  this  means.  It  might  perhaps  be  - 
accomplished  in  the  cold,  but  the  action  is  so  slow,  that 
any  other  more  expeditious  means  would  be  preferable 
to  this. 

Of  the  Actmi  of  the  oxygenated  Muriatic  Acid  upon  the 

Bed  Oayd. 

This  subject  has  formerly  been  treated  by  Messrs.  Four- 
croy /.;^nd  Thenard,  and  it  may  easily  be  supposed  that 
^uc^h  able  chemists  have  left  little  to  be  done  in  a  field 
whiqh  they  have  already  cultivated.  We  have  obtained 
nearly  the  same  results  which  they  have  indicated,  and 
we  return  to  this  subject  merely  in  order  to  notice  some 
•  slight  pecqljarities  which  have  escaped  them. 

yQf.,  y II. — Stcoiap  Series.  E  e  e  Ex-. 
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I. 

We  put  50  gnunroes  of  red  oxyd  of  mercurr  into  a 
proportioDate  qaantity  of  distilled,  water,  andcaosedox- 
3'g^nated  muriatic  acid  gas  to  pass  into  it,  taking  care  to 
agitate  the  liquor  well,  in  order  that  the  gas  iaight  come 
perfectly  into  contact  with  the  red  oxyd.  After  the  space 
of  an  hour,  the  colour  of  the  oxyd  began  to  change,  be- 
coming darker  every  moment ;  we  continued  to  cause  gis 
to  enter  till  the  brown  powder  had  deposited  itself ;  we 
then  dixanted  the  liquor,  washed  and  filtrated  this  pow- 
der, which  had  become  of  a  deep  violet  colour ;  and  after 
being  dried  it  weighed  29  grammes.  The  evaporated  li- 
quor  presented  to  us  a  salt  crystallized  in  the  form  of 
needles,  which  we  ascertained  by  the  re-agents  to  be  su- 
per-oxygenated muriate  of  mercury ;  the  last  liquor,  after 
the  crystallization,  presented  to.us  slight  traces  of  another 
salt  more  highly  oxygenated  than  the  preceding,  but  its 
quantity  was  too  small  for  us  to .  subject  it  to  any  ex- 
periment. 

The  violet  powder,  which  has  hitherto  been  considered 
as  an  oxyd  of  mercury,  more  or  less  oxygenated,  being 
subjected  to  different  experiments,  gave  us  the  following 
•results :  . 

1.  Boiled  in  water,  it  was  found  insoluble  in  it,  and 
did, not  in  the  least  changes  it  colour. 

12.  Treated  with  caustic  potash,  it  w*as  converted  into 
,red'ox/d,  and' the  liquor  containdd  muriatic  acidj 
there  existed  therefore  in  this  powder  a  muriate  of  mer- 
cury. 

3.  In  order  to  determine  the  nature  of  the  latter,  and 
to  ascertain  the  proportion  in  which  it  was  contained  in 
it,  we  sublimed  10  grammes  of  tliis  powder,  and  obtained 
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2  grammes  of  sublimed  muriate,  and  8  of  red  oxyd  oot 
sublimed.  The  sublimed  muriate  dissplved  almost  en« 
tirely  in  the  muriatic  acid,  and  the  ^xtremeiy-small  per* 
tion  which  did  not  dissolve  was  mild  muriate. 

Hence  it  follows,  that  the  violet-coloured  powder, 
which  is  formed  Ijy  the  action  of  the  oxygenated  muriatic 
acid  upon  the  red  oxyd  of  mercury,  is  not  a  simple  oxyd 
of  mercury,  but  an  oxygenated  muriate  of  mercury, 
with  a  great  excess  of  red  oxyd  of  mercury,  in  the  pro- 
portion of  2  to  S  ;  that  this  great  excess  of  oxyd  is  com- 
bined with  the  salt ;  at  least  this  seems  to  be  proved  by 
the  first  experiment,  since  boiling  water  was  not  able  to 
separate  the  muriate  of  mercury  from  the  red  oxyd. 

Es^periment  IT. 

From  all  the  circumstances  of  which  we  have  just  given 
an  account,  we  concluded  the  ppssibility  of  forming  a 
super-oxygenated  muriate*  of  mercury,  of  a  ^degree  su- 
perior to  that  of  corrosive  suhlimate.  As  the  action  of 
the  oxygenated  murmtic  acid'had  hot  given  us  in  the  cold 
so  satisfactory  a  result  as  we  wished,  we  boiled  30 
grammes  of  red  oxyd  of  mercury  with  oxygenated  mu- 
riatic acid,  taking  care  to  add  fresh  quantities,  in  pro- 
portion as  it  was  absorbed  by  the  substance.  When  tliis 
refused  to  absorb  any  more,  the  liquor  was  decanted,  and 
the  powder  washed  and  dried  :  the  quantity  of  the  latter 
was  nearly  the  same  as  in  the  former  experiment;  treated 
by  the  same  re-agents  it  gave  us  similar  results,  and  by 
sublimation  it  yielded  the  same  proportions. 

The  liquor  being  properly  evaporated,  it  yielded  ox- 
ygenated muriate  of  mercury  perfectly  crystidlized.  Tlie 
last  portions  of  the  liquor  not  presenting  any  appear- 
ance of  crptallization,  were  evaporated  to  dryness,  and 
4         .  Eee  2  pres4?nted 
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|»-e9entdrto  us  what  we  sought  for,  a  super-orfgeaated 
jnuriate  of  mereuiy,  pesses^g  the.  following  proper* 
ties: 

1.  It  is  highly  soluble  atid  deliquescent. 

2.  Much  more  soluble  in  alcohol  than  the  ordinary  ox- 
ygenated muriate^ 

3*  It  decrepitates  with  the  (Concentrated  sulphuric  acid, 
assumes  a  yellow  colour,  and  disengages  oxygenated  mu« 
riatic  oxyd  gas. 

4.  The  essential  property,  which  no  other  salt  besides 
this  is  known  to  possess,  is,  that  being  mixed  with  the 
sulphuret  of  antimony,  it  inflames  spontaneously  at  the 
ordinary  temperature,  some  instants  after  the  mixture  is 
made.  The  residuum  of  this  combustion,  besides  the  sul- 
phuric  or  sulphurous  licids  which  are  disengaged,  con- 
sists of  ox}'genated  muriq.te  of  mercury  (corrosive  sob«> 
limate)  and  muriate  of  antimony.  It  appears,  therefore, 
that,  in  this  case,  the  superabundant  oxygen/e  of  the  su- 
per-oxygenated muriate^  burns  a  portion  of  tlie  sulphur, 
and  produces  the  sulphuric  aeid,  and  a  portion  also  of 
the  antimony  which  then  combines  with  some  of  the  mu- 
riatic acid  from  the  mercury. 

*  This  salt,  howeA'er,  possibly  on  account  of  its  extreme 
deliquescence,  does  not  decrepitate  upon  ignited  coals, 
nor  does  it  make  any  explosion  under  the  pressure  of  the 
hammer. 

The  oxyd  of  mercury  which  is  combined  in  this  salt  is 
of  the  same  nature  with  that  which  is  combined  with  the 
oxygenated  muriate.  The  alkalies  likewise  precipitate 
it  in  a  yellow  oxyd, 

Coru'lusiof^ 


^  Ctyiiclusitmffom  the  last  ETperhnents, 

The  oxygenated  muriatic  acid  produces,  therefore, 
with  the  red  oxyd  of  mercury,  principally  by  the  acid  of 
boat,  different  kinds  of  salts* 

■  y 

1.  Muriate  of  mercury  at  the  iQaximum,  with  a  great:^ 
excess  of  oxyd,  resembling.theturbith«iiiieral  as^  to  its 
insolubility  in  water,  but  reducible  by  sublimation  intO' 
oxygenated  muriate  of  mercury,  and  into  red  oxyd. 

2.  Simple  muriate  of  ijiercury.  This  salt  accompaniesii 
in  small  quantity,  the  preceding  salt, 

3.  Oxygenated  muriate  of  mercUry,  which  crystallizes 
by  :the  evaporation  of  the  liquor. 

4.  Super-oxygenated  muriate  of  mercury.     This  salt. 
is  extremely  soluble'and  uncrystallizable. 

Sqch  are  the  remarks  which  we  had  to  offer  respecting 
die  action  of  the  phosphorous  acid,  and  tbe  oxygenated 
muriatic,  aoid,  upon  the  mercurial  salts  and  oxyds.  Juah-. 
tice  requires  that  w^  should  acknowle4ge  the  advantage 
which  we  have  derived  in  our  rese^cb^  from  the  practi* 
utA  skill  and  chemical  sagacity  of  M.  Paumier,  who  has 
assisted  us  in  our  labours,  and  shjired  in  our  solicitude  to 
give  them  all  the  requisite  accuracy.  ' 

Conjee  tw*e*  •         . 

Before  we  conclude  this  ipcmoir,  we  beg  leave  to  offer 
a^ conjecture  to  which  tliis  inquiry  has  given  rise.  We 
feel  the  less  reluctance  in  J3resenting  it,  as  it  refers  to  a 
point  which,  in  the  present  state  of  our  knowledge,  can* 
not  yet  be  a  subject  of  reasoning  in  the  proper  sense  of^ 
"the  term. 

It  is  well  known  that  mercury,  in  the  state  of  oxyd  €r 
of  salt,  is  eniployed  in  medicine  for  tlia«cure  of  venen^ 
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disorders.  Thsveffects  of  this  remedy  are^ell  koowa,  but 
its  mode  of  action  is  far  from  being  so.  Does  it  act  by 
forming  a  combination  with  the  principle  of  the  disease*, 
or  by  yielding  to  it  its  ojc^gene,  and  being  reduced  it- 
self to  the  metallic  state  ?  The  latter  opinion,  which  has 
some  facts  to  support  it,  seems  the  most  probable.  The 
experiments  of  which  We  have  just  girbn  an  accoant, 
persuade  us/ that  of  all  the  substances  which  the  mercu- 
rial oxyds  and  saks  may  meet  with  in  the  animal  eco- 
i^om}*^!  none  can  take  from  tbipm  their  oxygene  ^  easUy 
as  the  phosphorous  add  or  the  phosphites. 

Some  perhaps  ipay  tell  us,  that  there  may  exist  in  the 
animal  liquids  alkalies  or  ^kaline  earths  capable  of  de^ 
composing  the  mercurial  salts,  and  separating  their  ox- 
yds. We  shall  only  answer,  that  the  alkalies  do  not  exist 
in  the  caustic  state  in  these  liquids,  and  that  consequently 
their  radicals  cannot  by  the  double  affinities  combine  with 
the  oxyds  of  mercury ;  and  that,  even  though  the  oxyd 
of  mercury  should  be  in  this  state,  a  substance  would  still 
be  required  that  could  carry  away  its  oxygene.  It  is 
possible  that  such' substances  may  be  discovered  in  the 
human  body ;  but  we  do  not  know  of  any  which  possesses 
the  property  of  seizing  the  oxygene  from  the  oxyds  of 
mercury  in  a  degree  at  all  compatible  to  the  phosphorous 
acid  and  the  phosphites.  It  is  known,  that  a  large  quan< 
tity  of  phosphoric  acid  is  cohtained  in  the  human  body: 
of  this  the  phosphate  of  lime  which  constitutes  the  bone^ 
is  a  proof.  It  is  easy  to  conceive  the  formation  of  thn 
phosphorous  acid  and  the  phosphites  in  the  human  body, 
fince  the  phosphorous  acid  in  reality  is  nothing  else  than 
phosphoric  acid^  with  {in  excess  of  phosphorus.  \Ve  cop* 
jccture,  however,  that  the  formation  of  the  phosphorous 
atid  and  of  the  phosphites  miglit  perhaps  be  supported 
by  (bo  following  observaiiona :   1,  that  the  malady  in 

question 
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question  has  its  origin  in  the  contact  of  the  fecundating; 
parts ;  2,  that  phosphorus  perforins  a  principal  part  in 
the  functions  of  reproduction.  Pelletier  has  remarked, 
that  phosphorus  is  the  most  powerful  aphrodisiac  known ; 
.  analysis  luis  she.wn  that  the  crystds  of  the  human  semen 
are  phosphate  of  lio^ie.  Phosphorous  acid  and  phosphites 
would  therefore  vitiate  the  spermatic  liquids,  which 
would  not  be  restored  to  their  natural  state  until  the 
phpsphorous  acid  and  the  phosphites,  seizing  oxygepe 
from  the,  mercurial  oxyds,  should  return  to  the  state  of 
phosphoric  acid  and  of  phosphates,  such  as  they  are  fouiid 
in  the  state  of  health. 

•      -•■.-  * 

Note  qf  M.  VAuauEuir. 

It  is  not  necessary  to  have  recourse  to  the  presence  of 
the  phosphorous  acid  or  of  phosphites  in  the  animai  li- 
quids, which  is  by  no  means  proved,  in  order  to  explain 
the  reduction  of  the  salts  and  oxyds  of  mercury,'  since  al- 
most all  the  animal  humours  produce 'this  effect. 
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\    (Authentic  Communications  for  this  Department  ^  Qur  Work  mlt  tf§ 

ihankfuUtf  received.) 

iVtftt?  Method  of  preparing  CeruseintheloKge  Way, 

AKE  any  quantity  of  lead-ashes,  and  dissolve  theo), 
by  the  aid  of  gentle  heat,  in  a  sufficient  quantity  of  di- 
lute nitric  acid.  Filtlrate  t|ie  solution,  and  precipitate  it 
by  decanted  chalk.  The  precipitate,  waiib^  and  dried, 
gives  the  purest  and  tnott  beautiful  cetuse  which  car)  popk 
fibly  be  seen. 
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List  of  Palfuts/or  JfwcfUums,  JCA 
(Continued  from  Page  320.) 

W  iLttAM  Wilkinson,  of  Needham-Manrket,  in  di« 
'  county  of  Suflfblk  ;  for  improved-  pan-tiles  fbr  coverii^' 
'  bouses  and  other  boildings.    -Dated  August  9,  1805* 

William  Collins,  of  Plymouth,,  in  the  county  trf" 
Devon,  Esquire ;  for  a  ventilator,  for  the  purpos^  of 
rentilating  close  carriages  of  every  de^ription,  sedan- 
chairs,  rooms,  and  cabins  of  ships, .'and  by  which  ^und 
aaay  also  be  conveyed  for  certain  useful  purposes. 
Dated  August  9,  1805. 

William  TScoTT,  of  the  London  Glass-Works,  JEast 
ISmithfield,  in  the  county  of  ]}iidd]esex,  Glass-manufap- 
turer ;  for  improvements  in  the  manufacturing. and  work- 
ing of  various  kinds  of  glass. 
Dated  August  9,  1805. 

Thqmas  Johnson,  late  of  Stockport,  in  the  county  of 
'  Chester,  hut  now  of  Preston,  in  the  coutity  of  Lancaster, 

Weaver^  and  James  Kay,  of  Preston  aforesaid,  Machine- 
.  maker ;  for  a  new  and  improved  machine  or  loom  for 
-  weaving  cotton  and  other  goods  by  power.  ' 

Dated  Aggust  9,  lS05. 

TnfftiAwJ'AMUs  Pluckkett,  of  Piitt-lane,   Deptford, 

in  the  county  of  Kent,  Gentleman  ;  for  a  new  method t)f 

'  mowing  corn,  grass,  and  other  things^  by  means  of  a 

"  mi^^hine  -moving  on  wheels,  wHrch  inay  be  worked  ^ithcf 

"'by  men  or  horses.'    Dated  August  23 i  1805. 
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Specification  of  the  Patent  granted  toWiLtikU  ICe*it,  of 
ike  Borough  of  Plymouth^  in   the   County  of  D/fvon, 

'  Merchant  and  Jgent ;  /or  Additions  and  Improvements 
mi  a  Sort  of  Candlestick  (in  common  TJse)y  a^  will  te 
found  to  prevent  accidental  Fires  in  the  Use  of  Candles. 

Dated  July  2,  1805. 
With  an  Engravings 

O  all  to  whom  these  present  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Kent  do  hereby  declare,  that  my  said 
invention  is  on  a  candlestick,  marked  Number  1,  in  the 
margin ;  and  the  additions  and  improvements  therein  are 
described  in  Number  2,  and  are  as  follows,  a,  (Plate 
XIX.)  addition  of  water.  J,  rim,  by  which  it  may  be' 
conveniently  removed  with  the- water  therein,  r,  guard, 
to  be  made  of  glass  or  horn,  of  an  height  according  to  ther 
use  the  candlestick  is  intended  for;  which,  without  destroy- 
ing the  light,  conducts  the  sparks  into  the  water,  and  alsa 
prevents  the  danger  of  curtains,  cloaths,  or  other  articles 
communicating  (sideSigefeys')  with  the  candle.  The  guard 
VeL.  VII.-^Second  Series.  Fff      .  i* 


T. 


»«F 


•«  « 


402    Patent  for  an  Impicgoement  in  the  Construction 

is  made  to  take  off  occasionally,  as  is  also  the  wire  on 
%vhich  it  slides.-  dy  conical  socket,  in  w^hkh  (slide   or 
lifter  is  avoided)  that  the  candle  may  on  its  burning  down 
to  the  socket  meet  with  no  obstruction  in  instantly  drop- 
ping into  tlic  water,  and  be  thereby  quite  extinguished 
(tliough  the  parties  may  have  fallen  asleep).     Cf  hble  in 
the  socket  to  admit  the  water,  and  also  to  take  out  tha 
end  of  candle  that  drops  in.     To  the  candlestick  is  added 
a  pair  of  snuffers  and  an  ei^tingtiisher.     These  candle- 
sticks may  be  made  of  silvei*,  brass,  copper,  tin,  or  other 
materials,  of  various  sizes,  with  one  or  more  sockets,  for 
use  on  board  of  ships,  in  shops,  warehouses,  and  other 
places. 

The  plan  marked  Number  2  is  taken  from  one  manutf 
factured  of  tin,  but  may  be  made  of  silver,  or  other 
materials  (except  tin),  with,  sides,  sound y.  or  otherwise' 
shaped. 

Jn  witnes*  whereof,  &cw 

Specification  oftlie  Patent  granted  to  Thomas  Rowntree/ 
of  Surrey-street y  in  the  Parish  of  Christ  Churchy  in  the 
Couiiti/  (f  Sun^eyy  Engine-maker ;  for  a  new  Improve^ 
vient  in  the  Constniction  of  JVater-ClosetSf  and  which 
viaxj  he  applicable  to  other  useful  Pii7poses»' 

Dated  December  1 S-,  1790. — Term  expired^ 

X  O  all  to  whom  these  presents  shall  come,  ktt 
Now  know  ye,  that  in  complianceVith  the  said  proviso^ 
I  the  said  Thomas' Rowntree  do  hereby  declare,  that  my 
said  invention  of  a  new  improvement  in'the  construction 
of  water-closets,,  and  which  may  be  applicable  to  other 
useful  purposes,  is  described  in  manner  following ;  that 
is  to  say  :  My^  invention  or  improvement  in  water-cIosets^ 
.consists  of  such  a  disposition  or  application  of  the  severa^ 
parts  necessary  to  compleat  ibe  same,  that  the  whole  ap- 

pan&tu# 
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paratus  is  capable  of  beings  moved  together,  and  is  what 
I 'term  my  portable  water-cjoset.  The  whole  apparatus 
of  this  closet  may  occasionally  be  removed  from  one  ^ 
place  to  another  without  taking  to  pieces,  and  has  all  the 
advantages  in  respect  to  the  prevention  of  the  ill  smell  oc 
stench  which  is  found  in  fixed  water-closets.  It  may  be 
made  for  the  purposes  of  sick  rooms,  and  on  such  a  scale 
as  not  to  occupy  more  space,  or  to  be  more  incumbrance 
than  a  common  night-chair.  In  my  closets  of  this  kind 
the  reservoir  for  the  water  (which  may  either  be  hot, 
cold,  or  medicated)  is  fixed  in  the  same  piece  of  fur- 
niture as  the  basin  and  soil  receive;* ;  which  latter  is  sq 
fitted  to  the  soil-pipe  from  the  basin,  tliat  it  may  l^e 
taken  away  and  replaced  at  pleasure.  The  stench  is 
prevented  froni  getting  out  of  the  receiver,  by  means  c^ 
the  soil-pipe  ffom  the  basin  forming  an  air-tight  junction  . 
with  it,  either  by  having  the  end  of  the  pipe  immersed 
in  water  or  some  proper  fluid,  or  other wisie  made  close 
ty  flanches,  insition,  &c.  This  secures  ij:  on  the  out- 
side of  the  basin.  The  stench  is  prevented  from  getting 
through  the  opening  of  the  basin  by  any  of  the  water- 
stops  or  stink-traps  at  present  in  use  ;  or  by  the  applica- 
tion of  my  new-inyented  circular  sliding-valve,  which 
l)as  the  properties  of  both  a  valve  and  cock,  and  is  madt^ 
to  perform  its  office  either  by  moying  all  round  each  ope- 
ration, or  to  pass  one  part  of  the  way,  and  return  in 
such  a  manner  as  to  open  and  shut^  the  communication 
between  the  basin  and  soil-pipe,  and  give  an  opportunity 
for  the  soil  and  water  to  escape  into  the  soil-receiver. 
The  same  operation,  when  required,  feeds  the  basin  with 
a  supply  of  water  from  the  reservoir ;  or  otherwise  the 
basin  may  be  supplied  from  a  separate  vessel,  either  by 
passing  the  water  through  the  reservoir  or  applying  it  di^ 
rectly  to  the  basin.     Another  improvement  in   water* 

F  f  f  2  clpsets, 
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closets,  is  the  application  of  the  basin  and  soil  receiyeFi 
as  before  described,  but  with  ^  separate  reservoir,  where 
it  may  be  more  convenient  to  have  the  closet  in  two  or 
more  pieces  of  furniture  instead  of  one,  pr  where  it 
plight  be  required  of  a  larger  size.  Another  improve- 
ment in  a  water<closet  is  the  application  of  the  basin  and 
circular  sliding-valve,  either  with  a  fixed  or  separate  re- 
servoir, to  a  common  receiver  or  cess-pool,  by  taking 
away  the  receiver  as  described,  and  joining  the  soil-pipe 
^o  such  common  receiver  or  cess-pooi^  and  by  that  means 
have  all  the  useful  *propertiQs  of  the  most  expensivQ 
>vater-closets. 
In  witness  whereof,  &c. 

■  ■'  ■     '  ■      ■  I.H 

specification  of  the  Patent  granted  to  Charles  Hobson,  of 
Sheffiddj  in  the  County  of  York^  Plater y  and  Charles 
Sylvester,  of  the  same  Place,  Chemist ;  for  a 
Method  of  manufacturing  the  Metal  called  ^inc  into 
IVire,  and  into  Vessels  and  Utensils  for  culinfiry  and 
other  Purposes/   Dated  April  29,  1805. 

A  O  all  to  whom  these  presents  shall  come,  &<:• 
Kow  KKOW  YE,  that  in  compliance  with  the^aid  proviso,' 
I  the  said  Charles  iSylvester  do  hereby  describe  and  as- 
certain the-nature  of  our  said  invention,  and  the  manner 
in  which  the  same  is  to  be  performed,  as  follows ;  tbat 
is  to  say :  The  discovery  made  by  us,  upon  which  the 

processes  of  our  said  method  are  grounded,  and  so  essen- 

•      .-.•■.It 

tially  depend,  is,  that  zinc  (which  has  heretofore  been 
called  a  semi-metal,  because  it  is  not  malleable,  and 
scarcely  capable  of  extension,  by  mechanical  means,  at 
the  ordinary  temperature  of  the  atmosphere,  or  at  those 
beats  which  are  usually  applied  in  forging  or  extending 
l^e  met^U  called  entire  metals)  is  capable  of  being  ex- 
tended 
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fended  by  hammering,  laminating^  wire-drawing,  press^. 
ing,  stamping,  ojc  by  the  other  well-known  methods  of 
jtreating  the  entire  metals,  provided  the  said  zinc  be  kep|; 
^during  the  said  operations  at  or  about  a  certain  heat,  de^ 
termine4  by  experiment  first  made,  and  often  repeated 
by  us,  and  hereafter  to  be  mentioned.  Or  provided,  in 
.other  cases,  the  said  zinc  shall  have  been  annealed  by 
^exposure  to  such  a  degree  of  heat  as  aforesaid.  Our  ope^ 
rations  ire  accordingly  conducted  and  performed  as  fol- 
lows, or  nearly  so,  with  variations  according  to  circum- 
stances,  or  to  the  sizes  or  kinds  of  things  required  to  bq 
inade  ;  which  variations  are^uch  as  any  workman  accus^ 
tomed  to  the  treatment  of  other  mBtals  will  easily  ascer- 
tSLiu  and  adopt.  We  cast  our  zinc  into  ingots  or  thick 
plates,  in  the  usual  manner,  of  such  a  figure  and  magni- 
jtude  as  may  best  suit  the  intended  purposes,  and  the  best 
form  for  making  of  wire  is  that  of  a  cylinder.  These  in- 
gots or  pieces,  when  intended  to  be  ipechanically  wrought 
or  worked,  are  then  to  be  heated  to  a  temperature  be- 
ttween  the  degrees  of  210  and  300,  or  thereabouts,  ac- 
cording to  the  scale  of  Fahrenheit,  which  may  be  eflfected 
by  placing  the  same  in  .an  oven  duly  heated,  or  by  any 
other  well-known  method.  For  wire,  it  is  most  conve- 
nient, that  the  cast  cylinders  be  extended  between  rollers, 
at  the  above  temperature,  till  their  lengths  have  been  in-r 
creased  to  about  foijr  times ;  ^nd  afterwards  the  same; 
inay  be  drawn  through  the  wire  plates  without  farther 
heating  or  annealing,  unless  thp  pieces  should  be  very 
thick :  and  in  the  whole  operation  the  usual  care  and  at- 
tention must  betaken,  and  had  to  cliuse^tliat  series  or 
course  of  holes  which  shall  duly  extend  the  wire  without 
forcing  or  breaking  it.  Plates  of  zinc  may  be  made  by 
working  it  from  the  ingot  or  piece  between  rollers,  at  the 
temperature  aforesaid  i  and  thoie  plates  may  be  ham- 

mered 
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incred  up  into  vessels,  for  culinary  and  other  purposes^ 
by  the  same  treatment  as  is  applied  to  other  metals, 
taking  care,  nvben  the  size  or  form,  or  other  intended 
requisites  of  the  vessels  require  it,  to  heat  or  to  anneal 
|the  zinc  at  proper  times  during  the  oppratioa.  Utensils 
.  of  every  description  may  be  stamped,  forged,  or  other- 
vise  made  and  wrought,  of  zinc,  daring  its  malleable' 
state,  at  the  temperature  aforesaid,  or  after  the  anneal- 
ing discovered,  .and  herein  mentioned  and  describe^. 
Lastly,  whenever  it  is  necessary  to  unite  pieces  or  plates 
of  zinc  together,  ve  perform  tlie  same  by  the  use  of  a 
solder,  consisting  of  two  parts  tin  and  one  part  zinc,  or 
thereabouts,  more  or  less,  according  to  the  hardness  and 
fusibility  required  in  the  same  ;  or  otherwise  the  commm 
glaziers  sol4er  may  be  used  and  appUed  for  the  saqfe 
purpose^ 

In  witness  whereof,  &c. 

specification  of  the  Patent  granted  to  Thomas  Chapmav, 
•f  Wiihara  in  HoldemesSy  in  the  Co^intj/i  of  York^ 
Thrashing  Machine-rnaker ;  for  a  Mill  for  tearingy 
crtishifigi  ajid  preparing  Oak  Bark,  to  be  uscfl  by  Taji^ 
nerjSf  in  the  Process  of  tanning  Hides. 

Pated  July  29,  ISes. 
With  a  Plate. 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Kow  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  s^id  Thomas  Chapman  do  hereby,  and  by  the  plans 
pr  drawings  hereunto  annexed,  particularly  describe  and 
ascertain  the  nature  of  my  said  invention,  and  in  what 
manner  the  same  is  to  be  performed,  afi  follows  ;  that  is 
to  say :  That  the  miU  0)ay  be  worked  by  steam,  wind, 

water, 
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water,  or  by  one  or  more  horses  ;  and  that  the  rag-wheels 
may  be  nivide  of  any  kind  of  metal  most  suitable.  And 
the  description  of  the  annexed  plans,,  which  are  for  a  mill 
to  be  worked  by  a  horse  or'  horses,  is  as  follows. 

Fig.  I,  {PL  XIX.)  A,  is  the  horse-wheel.     B,  thcj  tmn- 
bliRg-shaft,  which  unites  with  the  barrel-gudgeon  E.    C,  is 
the  frame  to  contain  th^  three  barrels  D  £  F.     D,  is  tho 
spike '  roller,  which  keeps  the  rag-barrel  E  clean.   E,  is  the 
rag-barrel,  with  tw.enty  rows  of  plates,  or  more,  accord* 
ing  to  the  ponder  required^    F,  is  the  small  barrel,  which 
turns  the  contrary  way  to  the  bai'rel  E,  and  gathers  the 
bark,  and  likewise  holds  it  fast  by  having  the  points  up- 
w^ards  whilst  the  barrel  E  is  tearing  it  to  pieces :  the  bar- 
rel JE  goes  round  considerably  quicker  than  the  barrel  F. 
G,  is  a  fly-wheel,  which  is  turned  from  a  wheel  fixed 
upon  the  gudg6on  of  the'  barrel  E,  to  keep  the  mill  in  af 
steady  motion.    H,  is  the  cylinder  to  separate  the  ground 
or  torli  bark,  as  more  particul vly  meiTtioned  in  the  de- 
scription of  Fig.  i2,  hereinafter  given.     I,  a  basket,  into 
which  the  bark  wheit  torn  is  supposed  to  fall,    h  A,  are 
two  screws  to  regulate  the  barrel  F,  and  make  it  grind 
finer  or  coarser ;  viz.  to  grind  finer  turn  the  screwK  to  the 
right  hand,  and  to  grind  coarser  the  reverse  way.     t*,  is 
a  scrfew,  to  regulate  the  bottom  plate  f,  in  Fig.  3,  for 
the  like  purpose,  by  turning,  the  screw  in  like  manner  a» 
the  scrfews  hti. 

Fig.  2  shews  a  side-view  of  the  grinding-part,  and 
likewise  of  the  cylinder  A,  with  the  spout  B;  which  spout 
conveys  the  bark  when  torn  into  the  cylinder  A.  C,  is  at 
bin,  ta  receive  the  finest  dust  from  the  cylinder.  I^,  a 
bin  to  receive  the  coarser  dust,  usually  called  hand  dust.' 
£,  is  the  basket  to  receive  the  bark  wlien  torn  ;  but  a  biA 
or  other  contrivance  for  receiving  the  bark  may  be^sub^ 
ftituted  for  the  baskets 

Fig. 
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'  Fig.  3  shews'the  wheels  and  the  grinding-plate,  and 
iiow  they  work,  tf,  the  spike-roller,  which  cleans  the? 
barreJ  b,  by  is  the  large  barrel,  and  c  the  small  one. 
dy  the  regulating-screw' for  the  small  barrel  c.  e,  the  re- 
gulating-screw for  the'  plate/.  /,  is  the  grinding-plate,- 
which  takes  the  bark  after  it  has  passed  the  barrrels  b, 
and  c.  And  g  is  the  spout  which  conveys  the  bark  inta 
the  c}4inder  A^  in  Fig.  2. 

Fig.  4  sliews  the  front  edge  of  the  barrels,  and  how 
ihey  work  one  within  the  other,  as  at  a.  They  may  be 
set  so  as  to  grind  as  fine  oi*  as  coarse  as  the  workmaif 
&ball  cbiise. 

In  witness  whereofjL  &c. 


Specification  of  the  Patent  granted  td  Peter  Marsland^ 
of  Ileaton  Noivis,  in  the  County  of  Lancaster y  Cotton^ 
spinner ;  for  a  certain  Imprctoement  in  the  Process  cf 
dying  Silky  Woolleny  Worstedy  Mohairy  Fur,  Hair, 
Cot  ion  y  and  Linen,  or  any  one  or  more  of  them  y  as  well 
in  a  manufactured y  or  part-manufaeturedy  as  in  an  un* 
manufactured  or  raw  State i    Dated  July  19,  1805. 

J.  O  all  to  whom  these  presents  shall  come,  ht. 
IfoW  KNOW  YEj  that  in  compliance  with  the  said  recited 
proviso,  I  the  said  Peter  Marsland  do  hereby  declare, 
that  the'  nature  of  my  said  inverttion,  and  the  manner  in 
^hich  the  sam^  is  to  be  performed^  is  as  follows. 

The  Nature  of  the  Invention. 

My  invention  consists  in  the  extraction  of  the  air  from 
a  vessel  containing  the  silk,  woollen,  worsted,  mohair, 
fur,  hair,  cotton,  and  linen,  which  are  to  be  dyed,  or 
any  one  or  more  of  them,  as  well  in  a  manuikcturod,  or 
part-manufactured,  a«  in  an  unmanufactured  or  raw  state, 

-  and 
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khd  consequently  from  such  silk,  woollen,  worsted,  mo- 
hftilT)'  fi£r,  hctir,  cotton,  and  Hnieh,  or  smy  one  or  more  of 
them,  and  applying  all^  or  any  of  such  liquid  materials 
br  substances  as  are  used  in  dj'ing  the  same,  or'* any  one 
br  more  of  them,  to  the  samei,  or  any  one  or  more  of 
tben^j  while  the  air  is  so  extracted  therefrom^  The  more 
completely  the  air  is  extracted,  the  more  perfect  the  ope- 
i^ation  will  be; 

Th^Manner  in  which  the  same  is  to  be  performed. 

The  article®  which  are  to  be  dyed  must  be  put  into  a 
vessel  called  a  receiver,  and  which  must  be  perfectly  air- 
tight, by  fastening  down  the  lid  or  other  cover  to  the 
aperture  through  which  the  articles  are  put  into  the  re- 
ceiver ;  tben^  by  means* of  a  ^common  air-pramp,  con- 
nected ivith  th^  receiver,  or  any  other  means, by  which  a. 
vacuum  may  be  produced  in  the  receiver,  the  air  must . 
be' extra^cted  from  the  receiver, .  and  from  the  articles r 
which,  are  to  be  dyed  contained  in  it,,  or  as  much  of  .such . 
air  as  can  be  easily  extracted;  then  such  of  the  liquid > 
materials,  or  substanqes  as  are  commonly  used  in  dying 
the  same,  rare  to  be  introduced  into  the  receiver,  either" 
at  the  same  time,  or  at  diiFcrent  limes,  according  to  the 
order  in  which  the  same  are  used  in  the  couiraon  process- 
of  dying,  carei  being  taken  that  no  air,  or  as  little  aii*  as . 
possible,  be  admitjted  into  the  receiver.     The  articles  ta 
be  dyeciare  then  tov  remuin  iw.  such  liquid  materials  or, 
substances  as  are  contained  in  the  receiver,  until  they. 
are  sufficiently  saturated  or  impregnated  therewijth.    A. 
lid,  grating  bars  of  wood,  or  other  solid  substance,  must 
be  pUced  within  the  receiver,  at  the  distance  of  a  tew. 
inches  from  the  top  thereof,  to  prevent  the  articles  which 
are  to  be  dyed  from  rising  above  the  surfaceof  the  liqiaor.. 

In  witness  whereof,  &c. 
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remaining  after  Public  Fires. 

By  ilr^  Matthew  Grecsok,  of  Liverpool. 

From  the  Transactions  of  th§  Society  for  the  Encou-^ 
rageoient  of  Ailts^  Manup actures,  and  Commerce. 

The,  Gold  Medal  was  presented  to  the  Author  of  this  Ccm^ 
municatioftf  cmd  Specimens  of  the  Application  of  tkt  burnt 
Materials  to  various  Purposes y  referred  to  in  this  Ac^ 
count  J  are  placed  in  the  jfoeie^s  Reposihry  for  the  In^ 
speetion  of  the  Public. 

J/EELING  as  I  do  for'  the  snfierings  of  many  of  nqr 
townsmen  and  friends^  on  accourit  of  the  dreadfol  fire» 
tBat  have  lately  happened  in  Liverpool^  I  am  anxious  to 
make  myselF  useful  to  them,  and  nbt  tmwortby  of  the 
nbtice  and  regard  of  the  Soci^y  for  the  Encouragement 
o^  Arts,  hit.  I  had  Ifae  honour  to  be  introduced  to  this 
Sbciety  by  a  friend,  in  the  year  iSoi,  and  was  much 
gratified  by  the  laudable  public  spirit  which  that  Soeietj^v 
displays  in  promoting  the  interests  of  mankind.  Upos 
being  presented,  at  their  Meeting,  with  a  piece  of  papei^ 
made  of  stta:tJ6  or  paut^  I  was  greatly  impressed  with  an 
idea,  of  how  mtich  might  be  madoif  many  articles  appa^ 
rently  of  no  value.  This  idea  I  have  never  lost  sight  of 
gince,  and  in  consequence  of  it  now  trouble  you  witb 
these  papers. 

I^as  not  present  at  the  dreadful  fire  in  Liverpool,  in 
September  last,  when  so  many  large  warehouses^  were 
burnt  to  the  ground,  and  the  greatest  part  of  their  con- 
tents destroyed  to  an  immense  amount,  as  will  be  shewn 
hereafter  ;  but  I  have  hercwitli  enclosed  as  correict  a  list 

as* 
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AS  I  could  obtain,  and  I  believe  nearer  the  troth  than  any 
that  has  yet  been  made  public. 

I  returned  home  about  ten  days  after  the  accident ;  the 
riiins  yet  smoking^  and  the  articles  still  burning.  The 
first  time  I  went  to  the  spot  I  collected  the  following  spe- 
eiaiens,  a  part  df  which  accompany  this  letter.  I  wish  I 
had  collected  a  greater  quantity ;  but  the  present  wiil, 
I  fcrost,  be  sufficient  to  establish  the  facts  I  bayie  to  oSev. 

No.  1,  *is  burnt  Sugar,  marked  S.  B.  or  Sweet  Black. 

2,  is  burnt  Wheat,   ^ V.  B.  or  Vegetable  Black* 

3,  is  burnt  Rice,       — - —  R.  B.  or  Rice  Black. 

4,  is  burnt  fine  American  Barrel  Flour. 

5,  is  burnt  Cotton. 

Thes^  are  accompanied  with  an  account  of  the  amount 
4«tdi  9^1^  of  the  damaged  articles  of  every  description, 
which  produced,  9S  nearly  as  can  be  estimated,  18,050  /. 
Qs.  Qd. 

I  have  likewise  attcimpted  ^n  estimate  of  what  might 
have  been  still  farther  saved  to  individuals,  and  to  the  pub* 
(ic,  to  Insurance  Offices,  &c.  &c.  if  the  plan  I  have  since 
forjocied  had  been  then  adopted.  On  the  article  of  grain 
only,  I  estimate  the  saving  to  be  forty^four  thousand 
pounds  more  than  was  recovered,  which  is  far  moi*e  than 
three  times  the  sum  on  this  on^  article  alone ;  and  I  con- 
dud/s  this  saving  to  be  nearly  as  much  again  upon  rice, 
^i^ar,  melasses,  cotton,  coffee,  hemp,  &c« 

Fully  impressed  with  this  idea,  I  wish  to  make  known 
for  the  public  benefit,  through  the  medium  of  this  ho- 
nourable and  distinguished  Society,  to  whom  artjsts,  ma- 
nufacturers, agriculturists,  and  the  commercial  world 
.ow.e  so  much,  my  invention  for  converting  those  ruins 
.^fter  a  fire  to  the  most  useful  purposes,  preferring,  as  I 
^,  any  honorary  reward  the  Society  may  confer  upon 
,        '  G  g  g  2  me. 
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fne,  to  any  pecuniary  exnelument  whieh  1  might  obtain 
by  the  concealment  of  a  simple  experimetit. 

The  simplicity  of  the  conversion  of  a  useless  to  a  valu- 
^able  article  will  be  highly  approved,  as  I  conceive,  by 
the  Society.  •  It  will  require  but  few  words  to  explain  it  j 
for,  like  the  egg  experiment  of  Columbus,  it  need  but 
be  pointed  out  to  be  understood.  That  it  was  not  thought 
of  before,  is  to  me  astonishing  ;  and  I  very  muchwonder, 
that  hundreds  who  saw  the  ruins  did  not  attempt  ^9^ 
thing  for  the  recovery  in  part  of  this  valuable  property, 
which  was  consigned  to  the  dunghill^  or  carried  awfiy  by 
the  tide. 

No.  1 .  The  burnt  sugar  was  reduced  to  a  fine  pQwder, 
and  was  tried  as  a  water-colour  paint.  A  specimen  is 
enclosed,  marked  at  the  comer  SB.  As  a  varnish  ground 
it  is  used,  and  marked  S  B  ;  but  as  an  oil  colour  it  is  used 
upon  mahogany,  and  the  sample  marked  S.  It  was 
again  tried  as  a  printing-ink.  Specimens  of  this  also  are 
enclosed,  and  of  a  wood-cut  of  Bewick's,  with  a  dedica^ 
tion  to  the  Society, 

No.  2.  Burnt  wheat  was  only  reduced  to  a  fine  pow« 
der.  Water^drawing  is  ma^ed  V  B.  Varnish  colour,  is 
grounded,  marked  on  the  back  V  B.  Oil  colour  m^r^ed 
y  on  mahogany  ;  and  as  a  printing-ink  marked  V  B. 

My  painter,  not  having  the  least  knowledge  of  what 
he  was  using,  gave  it  as  his  opinion,  that  either  of  tbem 
is  preferable  to  ivory  or  lamp-black ;  that  they  have  a 
good  body  in  oil,  and  spend  freely  in  water. 

He  likewise  farther  states,  that  the  vegetable  black,  as 
I  call  it,  is  of  a  stronger  body,  and^  of  the  two,  is  the 
best  black  in  oil,  being  a  solid  goocji  colour,  and  drying 
very  rapidly.  He  prefers  the  S  B,  or  sweet  black,  in 
varnish ;  and  in  water  he  conceives  it  to  be  a  better, 
^^rmpYf  and  richi^r  colour,  th^q  any  Indian  ink  he  Qver 
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nsed  ;  and  it  much  resembles  that  article,  working  full 
as  ireely,  and  spending  eqnajly  well. 

Among  these  specimens,  that  marked  R  B  dries  better 
than  that  marked  V  B,  There  are  also  lanrger  specimens 
iof  that  article  sent,  these  haWng  been  collected  from  a 
later  fire  than  the  Goree  fire.  '      _ 

No,  4  is  a  specimen  of  American  fine  fl6ur,  which 
when  dug  up  was  in  the  form  of  a  cask,  the  same  being 
l»urnt, ,  and  the  flour  left  browii.  The  first  piece  I  saw  I 
thought  ,was  stone.  I  have  converted  a  part  of  it  "into 
bro^i^n.  powder  for  hair,  which  is  not  very  fashionable  at 
present,  pr  it  would  have  answered.  However,  contrary 
to  ray  expectations,  on  pounding  it  fine,  and  boiling  it 
in  water,  I  find  it  makes  an  excellent  poste.  It  will  also 
answer  all  the  purposes  of  paste  for  manufactories.  This 
was  really  quite  contrary  to  my  expectations.  I  have 
pasted  &ome  tea-paper  over  an  old  newspaper,  and  en- 
closed it,  which  will  prove  my  assertions  to  be  good. 

Some  of  the  grain  was  not  sufficiently  burnt,  for  it  fer- 
mented  when  carried  to  the  dunghill ;  but  I  have  no  he- 
sitation in  affirming,  that  the  timber  and  charcoal  on  the 
premises  was  sufficient  to  have  calcined  the  whole  of  the 
grain  in  a  manner  suitable  for  a  basis  for  black  water  co* 
Imir^  varnish-black  J  black  oil  colour,  or  printing-inky  to  all 
which  purposes  the  materials  are  so  very  applicable,  and 
so  easily  converted. 

-  That  corn,  when  charred,  is  incorruptible,  is -a  fact 
that  was  known  to  the  Antients  ;  and  if  so,  there  can  be 
little  doubt  but  the  colour  will  be  dui'able.  It  is  not  in 
my  power  to  say,  whether  it  may  be  used  for  dyeing ; 
but  I  am  inclined  to  think  that  the  Chinese  make  Indian 
ink  of  rice,  or  some  vegetable  black. 
.  I  have  yet  made  no  experiments  on  the  cotton,  being 
fp  actively  employed  in  my  own  business.,    J.  have  sent  a 

sample, 
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taBif^,  ud  have  some  iotentioa  of  tijriag  how  iar  I  cam 
Micceed  with  that,  and  rice,  wUch  I  Wre  tried  in  watisr 
CfJour  oofy. 

I  have  sent  by  Higginson^s  waggon,  on  tbe  list  iast, 
fourteen  lbs.  of  burnt  rice,  also  some  sweated  rice,  and 
burnt  cotton ;  the  first,  I  am  informed,  will  cost  at  the  ut- 
most 8^.  per  cwt.  for  grinding.  Manganese  is  ground 
here  for  the  bleachers  use,  at  SOs.  per  ton,  which  I  pres* 
sume  is  a  harder  substance.  1  have  enclosed  you  a*  sub^ 
pie  of  mangaoese  so  gtound. 

My  painter  tells  me,  that  for  the  repfMentataon  of  oak, 
be  koows  no  colour  equal  to  B,  without  any  figuring  or 
clashing  of  which,  as  a  glazing  eolour  upon  a  whitQ 
ground,  it  is  very  applicable. 

This  will  be  best  exenif^fied  by  a  sample  painted  on  a 
boftrd  marked  B,  on  which  there  are  three  patterns  paints 
ed,  all  produced  from  burnt-rice,  more  or  less  burnt,  or 
more  or  less  covered  on. 

RB  is  rice  black,  SB  is  sugar  black,  VB  is  wheat 
black,  the  plain  board  is  V  B  varnished^  and  Mr,  Tho- 
mas GUrs  letter  accompanies  the  board ;  he  made  th^ 
water  fetches  I  before  sent,  but  knows  not  the  composi- 
tion of  any  of  the  coloursb  We  have  frequent  cargoes  of 
grain  aud  flour  destroyed,  or  rendered  of  little  value,  in 
loog  voyages^  by  heating ;  the  value  of  these  may  be 
increased  by  a  conversion  to  these  useful  purposes,  and 
the  drying  quality  will  recommend  their  use,  as  lamp- 
bllLok  is  much  objected  to  for  being  a  slow  drien 


«»'■*■ 


The  foUotring  letter  was  received  by  Mr.  Gregson  from 
Mr.  Thomas  Gill,  of  Feather-court,  Richmond-row,  Li- 
verpool,  and  transmitted  to  the  Society. 

*'  Haying  made  the  necessary  trials  in  oil  and  varnish, 
wibb  the  samples  of  black  you  senit  me  for  that  purpose, 

it 
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•it  appears  to  me,  that  the  black  marked  VB  i)n  tt)e  pat« 
tern-board  is  the  best  bothin  .point  of  colour  and  qtiickhess 
of  grinding.  In  strength  of  colour  it  equals  the  ivory -black 
now  in  use,  and' is  superior  to  the  lanrip-black;  with  re- 
gard to  body,  it  is  much  greater  than  the  former,  and  at 
least  equal  to  the  latter  colour ;  it  likewise  dries  well,  and 
tvill  be  perfectly  hard  in  eight  hours  with  good  boiled 
oil ;  in  this  point  it  is  superior  to  the  lamp*black,  the  ]at«, 
ter  being  a  very  slow  drier,  and  occasioning  much  trou^ 
ble  to  the  consumer;  in  short,  when  well  pulveri2ed 
and  cleansed,  it  will,  in'  my  opinion,  prove  a  great  ac- 
quisition to  the  trade,  provided  it  c^n  be  manufactui^d 
cheap  enough  to  come  into  general  use.  The  other 
blacks,  S  B  and  R  B,  possess  nearly  the  same  properties^ 
but  are  deficient  in  colour ;  they  miglit,  however,  come 
into  use  as  preparatory  colours  to  any  dark-coloured 
work.  The  brown  appears  capable  of  a  stiU  farther  im-* 
provement  by  sifting,  washing,  &c.  as  it  contains  gritty 
particles,  that  render  it  very  difficult  tD  grind  ;  and  when 
ground  and  spread  out  by  the  brush,  these  particles  are^^ 
visible  on  the  surface,  which  gives  it  a  sandy  appear-^ 
ance.  It  can  only  be  made  use  of  u$  a  glazing  colour, 
owing  to  want  ^f  body  ;  it  has,  however,  a  good  dry- 
ing quality,  and  might  often  be  substituted  for  the  Terra, 
de  Sienna^  when  cleansed  from  the  particles  alluded  to 
above. 

I  have  likewise  made  trials  of  the  blacks  as  waterr 
colours,  and  find  the  S  B  preferable  to  the  rest ;  it  is  a 
very  good  warm  colour  for  a  wash,  and  works  very  free. 
For  mellowness  of  tint,  I  think  it  equal  to  Indian  ink. 
.  The  brown  is  also  an  ex^cellcnt  wash,  of  a  good  tint, 
working  very  fine  ;  but  seeming  tq  want  strength,  it  may 
be  improved  in  this  way,  when  cleared  fi*om  the  sandy 

particles 
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particles  mentioned  above^  as  they  at  present  bort  iis 
lustre,  and  diminish  its  strength." 


Cerfificates  were  also  received  ftom  Mr.  Vf,  Redmcref 
Bigg,  No.  123,  Great  Russel-strefet ;  statfng,  that  he 
had  sent  a  slight  painted  sketch  as  a  specimen  of  it ;  that 
it  appears  to  him  a  strong  and  deiep  blacky  and  he  thinks- 
stronger  than  ivory-black ;  that  it  works  free,  and  pro- 
dnees  a  clean  and  clear  colour  with  white,  and  no  doubt 
will  work  equally  well  with  other  colours ;  that  he  has 
used  the  drying  oil  with  it,  and  it  dries  Vei^y  well. 

From  Mr.  J.  D.  Brooks,  No.  21,  Old  Bo6d-street; 
stating,  that  having  printed  some  paper  in  the  usual 
manner  of  paper-staining  in  size,  with  the  simple  black 
marked  V  B,  he  found  it  to  be  a  better  colour  than  blue- 
black  or  lamp-black,  which  are  generally  used,  and  be' 
thinks  it  will  answer  better  for  printing  than  eitlJer; 
has  sent  some  of  the  paper  printed  with  Mr.  GregsonV 
sample. 

From  Mr.  John  Tootle,  paper-stainer ;  stating,  thai 
the  vegetable-black,  sent  him  by  Mr.  Gregson,  ivoutd 
answer  every  porpose  for  a  black  in  tlteir  manufactory, 
and  particularly  so  for  laying  grounds  ff r  black  borders ; 
as  it  has  more  body  than  lamp-black,  and  "will  cover  the' 
ground  with  one  colouring,  but  that  whh  lan[»p-b!ack 
they  are  obliged  to  colour  twice. 

From  Mr.  Henry  Buckley,  No.  161,  Strand;  stating, 
that  on  trial  of  the  black  produced  from  burnt  wheat,  he* 
found  it  to  possess  a  much  stronger  body  than  the  gene- 
rality of  blacks  now  in  use ;  and  that  it  has  an  addi-» 
tional  valuable  pi'operty  of  drying  without  any  other 
auxiliary  than  the  boiled  oil  in  which  it 'is  ground  ;  that 
this,  quality  adds  considerably  to  its  utility,  as  the  com« 

mon 
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.  mon  flacks  are  frequently  dried  with  great  difficulty, 
l^ven  with  two  or  three  cherpical  dryers,  and  the  use  Qf 

>  ^iled  qU  in  addition. 

Some  farther  remarjks  ai>d  calculations  were  added  by 

.  l^f*  ('''^s^>^>  ^o  shew  th^t  burnt  grain  will  answer  the 
purposesof  charcoal  in  various  smelting  works,  and  that 
the  burnt  grain  carted  from  Goree  fire,  at  Liverpool, 
which  sold  for  only  S22/.  14  5.  would  have  f^oduced 
^0,000  /.  if  applied  to  the  uses  of  charcoal. 

Pescription^cf  a  Fgrge-ff ampler,  mth  great  Pirwer  for 

working  Metals ^  to  be  worked  by  one  or  more  Men  occa^ 

siQTialli/.   Invented  by  Mr,  George  Walby,  of  GoswelU 

street. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou- 
jragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Forty  Guineas  yoere  voted  to  the 

Inventor. 

A  TAKE  the  opportunity  of  laying  before  the  Society 
a  drawing,  accompanied  with  a  description,  of  a  new* 
invented  hammer,  for  the  purpose  of  forging  bricklayers 
trowels,  rounding  of  ships  bolts,  beating  gold  or- tin  foil^ 
planishing  brass,  copper,  &c.  or  for  any  other  ivork  in 
Vbich  a  large  hammer  may  be  required  upon  a  simple 
principle.  The  weight  of  the  hammer  is  seventy  pounds, 
which  may  be  worked  by  one  man,  with  the  speed  of 
thxee  hundred  blows  per  minute,  with  the  greatest  accu- 
racy and  ease,  and  it  performs  the  work  of  two  or  three 
men.  The  steel  is  kept  in  better  temper  by  this  hammer, 
>as  it  requires  fewer  heats  in  doing  the  same  work  than  in 
the  common  way. 

V«L.  VII.— Second  Series.  H  h  h  The 
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The  trowels  made  bj  me  with  it  will  bear  any  pressure? 
of  bending,  and  return  by  their  elasticity  to  their  original 
shape,  and  they  will  even  cut  a  chip  from  a  bar  of  solid 
iron,  without  hurting  their  edge ;  they  are  lighter  and 
|nore  handy  thaq  common  trowels,  and  serve  much  longer 
fj)  use. 

Reference  to  the  Engraving  of  Mr.  Walby's 
Hammer-plate.     Plate  XX.  Figs.  1  and  2. 

Fiff.  1,  A,  a  block  of  oak,  in  which  the  hammer  acts, 
B,  the  wheel  or  nave,  in  which  the  hammer- handle  C  Is 
fixed,  also  the  chains  which  give  motion  to  the  hammer 
by  the  quadrant  D.  E  E,  are  the  two  levers  which  work 
the  quadrant  D.  F  F,  are  the  two  pedals  on  which  the 
man  who  works  the  machine  treads  alternately,  holding 
(be  Iqveics  E  E  in  bis  hands ;  wbeij  he  triads  qh  the  right 
ppdal  F  he  lifts  the  hand-levers  ££,  which  motion  raises 
the  hammer  C ;  when  he  treads  on  the  left  pedal,  he 
presses  on  th«  same  levers,  which  motion  lets  fall  the 
hanimer.  G,  is  a  rack,  which  moves  perpendicularly  l^ 
(he  action  pf  a  strong  wooden  spring  H,  placed  in  a 
trough  underneath  the  centre  of  the  machine;  the 
rack  is  kept  close  to  the  quadrant  K  by  a  bridge 
a,  containing  a  small  frictibn-roller.  I,  an  additional 
steel  spring,  fastened  to  th^  cieling  oyer  the  raa- 
clune,  in  order  to  assist  the  \yoQd  spring  H,  when  fewer 
hands  are  at  -work.  K,  is  the  quadmnt  contained  in  the 
centre  of  the  oak  block  A,  undci^  the  nave  B,  which  as- 
fiists  in  raising  or  depressing  t;he  hammer  by  the  alternate 
a/^tion}3  of  the  pedals  F  F.  L,  is  a  lever  fi^ed  on  the  axis 
of  the  quadrant  K,  which,  at  the  time  it  depresses  tlic 
jrac{t  Qf'  pulls  upon  the  hampoerT-handle  C,  by  the  chain 

M^  waich  adds  to  the  power  of  the  blow.     N  O,  are  the 
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t^o  side  levers,'  to  be  worked  by  two  tnen,  when  mc^re 
power  is  required.     P  P,-  are  two  oth^r  pedals,  on  which 
a  tnaxi  treads  alterhatdy,  to  give  motion  to  £he  hammer, 
having  an  (ipright  rod  6r  chain  tp  each  pedal ;  one  rod 
is  connected  from  the  right  pedal  P,  to  the  lever  O,  which 
raises  the  hammer ;  the  other  rod,  from  the  left  pedal  P, 
is  connected  to  the  hatidle  of  the  hammer  C ;  when  the 
man  treads  on  the  left  pedal  P  he  acts  upon  the  hammer 
Cj  and,  by  lifting  the  lever  O  #ith  both  hands  at  the 
same  time,  adds  double  power   to  the  blow.     Q,  is  a 
wooden  spring  or  stop,  which  prevents  the  hammer, rising 
too  high,  and  accelerates  the  fall;    E,  is  a  bridle,  which 
supports  the  wooden  spring  Q.     S  S,  are  two  iron  stand- 
•  ards,  with  holes  in  each,  to  raise  or  fall  the  safd  spring, 
T,  is  a  wooden   standard,  to  support   one  end  of  the 
\tooden  spring  Q.     V,  is  a  steel-tampered  spring  stand* 
ard,  to  support  the  hammer  whilst  out  of  action  ;  it  Siha 
gives  ease  to  the  spring,  and  prevents  the  heat  of  the  afk-> 
vil  ftoia  softening  the  face  of  the  haoimfer.     U,  is  a  solid 
hkkk  of  oak,'  on  whith  the  anvil  stands.     W,  the  anvil, 
with  a  hollow  doVe-tail  bn  the  top,  for  the  reception  of 
diiFe'rent  fi^es,'  as  the  various'kind&  of  work  ftiay  require. 
Kya  steel  face,  dove-tailed  in  the  anvil.  Y,  a  steel  spring, 
which  ties  beneath  the  hamiAer-hand'Ie,'  biit  only  touches 
it  when  the  hammer  fallst  this  spring,  when  the  heated 
nxetal  is  laid  upon  the  anvil,  and  in  a^soft  state,  prevents 
the^banuner  falling- upon  it  with  its  full  force.     It  gives  a 
recoTl  to  the  hanxmer,  and  permks  the  workman  to  mo« 
dify  or  shorten  the  stroke, of  the  hammer  with  quickness, 
,  ease,  and  regularity.     Zy  a  \^eigbt  bung  on  the  arm  of 
.  the' quadrant  K,  ia  order  to  counteract  the  power  of 
the   hammer  occasioBa%>  when   light    work  i»  ta  b« 
forged. 
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Fig.  2,  is  a  birdVeye  view  of  the  hammer-wheel',  and 
is  marked  with  similar  letters,  to  shew  the  same  parts* 

1.1,  are  chains  by  which  the  rack  G  raises  the  hammeir. 

2. 2,  are  chains  which  raise  or  depr^s  the  hammer  by 
the  motion  of  the  levers  E  E. 

Fig.  3,  is  a  hammier*head,  with  a  face  let  into  it ;  and 
which  face  may  be  taken  out  and  changed-  to  suit  dif- 
ferent work. 

Imprcwed  Method  of  Emhemking. 
By  Mr.  John  SMiT»y  of  Chatteris. 

From  the  Communications  to  the  Boari>  of 

Agriculture. 


I 


FIND  from  the  public  papers,  that  the  pretniufiis  of^ 
fered  by  the  Board  of  Agricaltute  inelude  di'ainingkiw 
lands;  and  indeed,  if  stagnant  water  is  not  well  drained 
off  such  lands,  no  improvements  of  any  vali!ie,  for  either 
G6rn  or  grass,  can  ever  be  adopted  en  any  felts  \>r  lonv 
lands. 

But  previously  to  my  describing  a  valuable  and  im* 
proved  mode  of  banking,  I  will  eoncisely  observe,  that 
the  great  level  of  the  fens  is  divided  ityko  three  large  le- 
vels ;  and  that  each  of  these  levels  is  subdivided  into  nu** 
merous  districts  by  banks :  but  as  these  banks  are  made 
of  fen  moor,  and  other  light  materials,  whenever  the  ri* 
vers  are  swelled  with  water,  or  any  one  district  is  de- 
luged either  by  rain,  a  breach  of  banks,  or  any  othar 
cause,  the  waters  speedily  pass  through  these  light, 
moory,  porous  banks,  and  drown  all  the  circumjacent 
•districts.  The  fens  have  sometimes  sustained  20,000/. 
or  30,Q00/.  damage  by  a  breach  of  the  banks  ;  but  these 
accidents  seldom,  happen  in  the  same  district  twice  io 

twenty 
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twenty  ye^rd;  the  water^  bdwevef,  doaks  through  all 
fen-bankd  every  year,  in  every  district ;  aiirt  when.  th<i 
itater  miUs  have  lifted  the  waters  ifp  out  of  the  fens  intdf 
thetiven  in  a  windy  day,  a  great  pai't  of  the  water  soak^ 
back  through  thef  porocrs  banks  in  iM  night  upon  tbef 
saiae  land  again. 

This  water  that  soaks  through  tW  bank  droWfis  th9 
wheat  in  the  wintef,  washes  thef  manure  into  the  dikesy 
destroys  the'  heist  Ifiitiiral  and  attifieial  grasses,  and  pre* 
▼ents  the  fens  from  beings  sown  till  too  late  in  the  seasostw 
This  stagnant  water  lying  on  the  snr&ce,  caifses  ako  fen 
agueis,  Ihcj  Thus  the  waters  that  have  soaked  throtighf 
.  the  porous  fen^banks  have  done  the  fe^rtile  fens  inore  real 
injury  than  dl  the^  other  floods  tlian  have  ever  come  upofi 
€hem» 

I  have  be*ien  tikiseh  eonc^ned  m  fen-banking  fronii  my 
youth,  attd  though  I  now  farm  upon  a  large  scale,  yet  I 
am  still  much  employed  in  superintendii^g  fen-banking 
and  draining  low-lands ;  not  only  in  the  fensy  but  also  in 
jM>me  high  land  coimties,  at  a  eonsidefable  distance. 

I  had  some  time  back  devised  the  plan  which  I  now 
find  to  answer  so  well^  biit  found  it  eictremely  difficult  to 
prevail  with  any  gentleinatf  who  possessed  a  proper  dis^ 
triet,  to  give  it  a  trial :  however,  this  last  autumn,  I  pre- 
^  vailed  with  a  gentleman  in  the  parish  where  I  reside  M 
try.  the  following  plan,  which  proves  equal  to  my  most 
siingnine  expectations. 

Plan  of  improved  Baniings 

I  first  cut  a  gutter,  eighteen  inches  wide,  through  tfee 
did  bank,  down  to  the  clay,  (the  fen  substratum  being 
generally  clay,)  the  gutter  is  made  near  the  centre,  but 
a  little  on  the  land^side  of  the  Centre  of  the  old-^bank. 
This  gutter  isafterwards  filled  up  in  a  very  solid  manner 

witb 
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-With  t&ropered  t\^y  ;  and,  t6  make  the  cky  resist  ebe 
irater^  a  man  in  boots  always  treads  the  clay  ^  the  -gut- 
ter is  filled  tip.  A%  the  fen-moor  lies^  ori  clay»  the  whole 
Expense  of  this  cheap,  improved^  atnd  durable  mode,  #f 
water-proof  bankings  costs  in  the  fens  only  six-pense  per 
yard.  This  plan  was  tried  last  autumn  on  a  conyenieiit 
£urmy  and  a  hundi^ed  licr^s  of  whekt  were  sown  on  tlfer 
land:  The  wheat  and  grass  laftdson  this  farm  are  no^V 
^  dry^  i^hilst  the  fens  stroifnd  ai'e  Covered  with  water; 
This  practice  answers  so  well  on  thi&  farm,  that  all  the 
^fiurmer^  in  this  parish  are  improving  their  banks  in  the 
iMtme-mannet,  and  sotee  have  begun  in  adjacent  parishes^ 
if  the  plan  hb  noticed  by  the  honourable  Board,  and  pub- 
lished, it  will  soon  spre£id  through  the  fens^  and  other 
low  lands,  and  produce  inconceivable  advantages  to  agri> 
eukure  in  many  parts  of  the  British  empire. 

n ■  ■  -  -    -         .  '  t        ■   ■  ■  I.  ■      .  .     .  -  ■        ■ 

Oil  burning  Lime  with  PeaL 

By  Air.  DoDGsoN,  of  tirahamonsety  in  the  County  of 

Cumbertandi 

From  the  CoMMUNicATiqKs  to  the  Board  of 

AcRKl^LTtJRE: 

X  OCCUPY  a  small  farm  (my  own  pfopertyj  iri  the 

north-easl  district  of  Cumberland  i  and,  iii  the  course  of 

ten  years  experience,  I  find,  thai  in  point  of  comparative 

expense,  quickness  of  the  process  of  burning  lime,  &c. 

that  peat  in  many  situations  i»  preferable  to  coal.     As  to 

the  expense,  a  man,  with  a  boy  to  wheel  out  the  peat, 

will  dig  as  many  in  one  day  asr  will  burn  fifty  or  sixty 

Carlisle  bushels  of  lime  (the  Carlisle  biisbel  is  equal  to 

three  Winchester  ones).     The  expense  of  drying  them  is 

not  mote  than  the  digging,  being  ii^  the  whole  about  six 

rftilling** 

The 
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The  coal  at  the  pit  in  our'  neighbourhood  is  sold  by 
pleasure  at  one  shilling  per  quarter,  and  costs  twelrij 
shillings  to  burn  th^  same  quantity  of  lime,  besides  the 
expense  of  men  and  horses,  drawing  the  coal  perhaps 
three  or  four  miles, to  the  kiln.  A  great  advantage  in  la* 
your  of  peat  when  it  is  within  a  few  yards  of  the  kiln,  asf 
v^nine  is. 

The  quickness  of  the  process  with  peat  is  surprising, 
for  in  tvvelve  hours  after  I  put  fire  to  the  kiln  I  h^v^ 
lime  ready  to  draw ;  in  burning  with  coal,  none  can  be 
'drawn  for  two  or  three  days ;  and  nearly  double  the 
quantity  of  lime  is  produced  every  succeeding  day  than 
can  be  with  the  use  of  coal,  owing  to  the  peat  keeping 
the  limestones  in  an  open  porous  state,  and  admitting  it 
brisk  circulation  of  air ;  for  the  same^  reason  the  Iim&» 
fstones  cannot  be  run  into  a  solid  lump,  with  excessivo 
heat,  as  sometimes  happens  with  coal. 

Of  the  proportion  of  peat  to  stone  there  is  no  certaiii 
criterion,  as  peats  are  not  all  of  the  same  quality  ;  somf) 
stones  are  also  easier  burnt  than  others ;  consequently 
two  or  three  dj^ys  experience  in  burning  is  better  thaa 
twenty  pages  of  description.  As  stated  abovfe,  I  have 
•peat  at  half  the  value  I  could  have  coal ;  in  some  cases  it 
would  bQ  one-third  thq  value  of  coal,  and  in  some  sitna* 
-tions  even  equal,  especially  when  far  to  drive  to  the  kiln^ 
as  peat,  being  a  more  bulky  article  than  coal,  requires 
more  cart-loads  of  it  to.  a  given  quantity  of  lime  than  it, 
ijTould  of  coals.     The  wetness  of  seasons  is  no  objection 

to  peat ;  as  I  find,  by  experience,  that  peat  when  about 

• 

«half  dry  will  bum  lime  as  well  as  when  thoroughly  dry, 
only  the  process  of  burning  is  a  little  slower.  Peat  may 
be  stacked  near  the  ^iln,  and  burnt  when  convenient ;  or 
if  burnt  in  sumiQer,  taken  from  the  ground  it  is  dried 

*|]pon  without  st^c^ing.     I  tak^  no  particular  care  in  put> 

ting 
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Ipg  io  tbe  peat,  only  throwing  in  9,  layer  of  peat  and 
anotber  of  stones,  takii^  care  to  ba<^e  the  lim^  well 
burnt :  the  stones  I  break  no  smaller  than  others  in  chut 
Beighbourhood  who  use  coal. 

This  district  of  the  county  abounds  with  good  Mjom^ 
stone.  Tbe  farmers  generally  \^xu  tbeir  own  lijne ;  and 
even  wtien  coal  is  used^  can  get  it  cheaper  than  pur^ 
chasing  it  at  the  kilns  that  burn  for  sale,  I  lately  burnt 
Diie  hundred  and  seventy  Carlisle  bushes  of  lime  wid^ 
peaty  which,  be^des,my  own  and  servants*  work^  cost  me 
only  two  shillings,  and  this  work  not  much  more  thap 
urbat  tbe  tedious  attendance  of  men  and  hprses  would' 
have  been  at  the  sale  lime-kilns^  Last  sununer  I  burnt 
two  hundred  and  seventy  Carlisle  bushels  of  lime  (that  19 
pear  one  hundred  quarters,  ten  heaped  measures  to  a 
quarter)  with  peat  about  half  dry,  and  got  good  lime.  I 
had  only  five  men  one  day  digging  peat  for  the  above 
quantity,  the  rest  of  the  work  was  done  with  women  and 
boys. 

I  have  used  lime  burnt  with  peat  in  building,  in  conn 
|K>st  for  meadow  land,  and  for  arable  land,  at  tbe  rate  of 
thirty»five  or  forty  Carlisle  bushels  per  acre.  I  prefer 
using  it  upon  arable  land  for  a  potatoe  or  turnip  crop, 
when  hot  or  fresh  burnt ;  as  I  once  made  an  experiment, 
and  found]  that  it  bad  the  advantage  in  the  succeed^ 
ing  crops  of  barley,  clover,  and  oats,  than  when  spread 
cold. 

The  kiln  I  use  is  what  is  called  a  common  draw-kiln, 
is  not  a  large  one,  but  is  suflicient  for  my  farm. 

A  kiln  should  be  built  on  the  decliyity  of  a  hill,  to 
Ynake  it  easier  <£  access  at  top,  and  its  foundation  easier 
out.  A  decent  farm -kiln  for  burning  either  with  peat  or 
icoal  should  be  two  and  a  half  feet  wide  at^  bottom,  and 
expand  gradually  to  sixteen  feet  high,  and  seven,  or 

seven 
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seven  and  a  half,  feet  diameter  at  top.  May  be  built  on 
a  larger  scale,  but  the  less  diameter  at  top,  in  propor- 
tion to  the  deepness,  the  better. 

I  should  be  happy  if  the*  interest  of  agriculture  was  in 
the  least  benefited  by  the  adoption  of  the  knowledge  of 
my  peat-burning  plan.  There  is  certainly  many  farms 
in  the  United  Kingdom  that  abound  with  peat-moss  and 
limestone  ;  in  this  case  the  farmers  might  employ  the 
poor  of  the  neighbourhood,  and  their  own  servants  and 
horses,  without  going  off  the  farm,  perhaps  ten  or  fifteen 
miles  to  sale  lime-kilns,  with  the  additional  advantage  of 
having  their  lime  cheapen  And  in  a  national  point  of 
view,  if  we  consider  the  great  demand  for  coal,  and  its 
exportation  from  Britain  to  all  parts  of  the  world,  cer-. 
tainly  th^t  valuable  mineral  cannot  be  too  much  econo- 
mized, especially  if  a  substitute  can  be  found  for  it  as 
may  be  in  peat.  *^  - 
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Observations  on  Manures,    By  Lord  Meadowbank, 

From  the  Communications  to  the  Board  of 

Agriculture. 


HAVE  looked  over,  with  much  pleasure,  Mr.  Somer- 
ville^s  outlines  of  the  fifteenth  chapter  of  ^the  intended 
Report  of  the  Board  of  Agriculture.  At  the  same  time 
there  are  some  advices  in  it  which  appear  to  me  ill- 
founded  ;  and,  from  considering  the  great  weight  that 
Report  must  have  with  the  public,  I  have  not  only  put 
on  the  margin  a  few  notes,  but  am  induced,  with  the  li- 
berty of  an  old  acquaintance,  to  trouble  you  with  two  or 
three  remarks,  at  more'lepgth,  on  some  doctrines  in  it, 
which,  if  I  may  judge  from  my  own  experience,  now  not 
a  short  one,  stand  much  in  need  of  correqtion. 
*    Vol.  VIL~Second  Series.  lii  Acorn- 
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A  complete  fermentation  of  dung  is  recommended ; 
and  with  that  view  the  structure  of  dunghills  is  pre- 
scribed ;  and  as  a  corollary,  the  putting  it  in  the  land 
before  winter,  or  when  the  plants  to  be  nourished  are  not 
in  a  growing  state,  is  dissuaded,  from  the  supposed  waste, 
it  must  suffer  in  the  ground,  before  the  plants  can  get  the 
benefit  of  it. 

I  have  ever  found,  that  instead  of  dtmg  being  the 
richest  manure  when  completely  fermented,  it  should,  if 
possible,  be  laid  on  when  very  imperfectly  fermented ; 
but,  nevertheless,  when  the  process  is  going  on  at  such  a 
rate,  as  that  it  must  continue  after  mixture  with  the  soil 
till  it  is  completed.  Every  gardener  knows  that  the  dung 
used  in  hot  beds  has  little  effect  in  comparison  of  fresh 
dung ;  and  every  farmer  knows  that  a  dunghiH,  which 
\has  by  any  accident  been  kept  for  years,  is  of  little  mofte. 
value  than  so  much  very  rich  earth.  Every  person  of  at- 
tention too,  must  have  remarked  the  great  effects  which 
ensue  from  turning  over  a  dunghill  recently  before  using, 
it,  and  that  composts  operate  most  powerfully  if  used 
when  sensibly  hot,  from  the  activity  of  the  fermentation 
which  the  recent  mixture  of  the  ingredients  has  occa- 
sioned, and  when  consequently  that  process  is  very  fac 
from  being  cotopleted.  Besides,  it  is  very  properly  ok- 
served  in  the  outlines,  that  much  manure  is  lost  from  the 
valuable  efHuvia  that  escapes  when  the  upper  surface  bshA 
sides  of  dunghills  are  exposed  to  the  sun,  rain,  and  air. 
It' is  well  known,  that  these  agents  powerfully  prraiote. 
fermentation ;  and  surely  it  deserves  consideration,  bow 
far  the  volatile  matter  extricated  iki  the  course  of  die  pro- 
cess of  fermentadon,  is  not  itself  a  valuable  manure,  witb 
which  it  may  be  of  the  greatest  importance  to  irapreg* 
nate  the  soiL  And  there  is  no  sort  of  doubt  that  the  lost 
of  weighty  which  dung  suffers  in  a  fermenting  dunghili^ 

ihoQgli 
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though  supplied  with  moisture  suiEcient  to  compensate 
the  evaporation  of  aqueous  particles,  is  extremely  con- 
siderable. \  , 

According,  however,  to  the  practice  recommended  in 
the  outlines,  dunghills  are  to  be  constructed  in  a  way  t0 
fiivour  a  complete  fermentation,  and  only  the  fermented 
residuum  is  to  be  applied  to  the  soil ;  a  residuum  trhich 
is  supposed  to  be  full  of  a  nutriment  for.  vegetables,  solu- 
ble in  water,  and  easily  wasted  away  by  rains ;  and  being 
thus  subject  to  waste  in  the  soil,  it  is  allowed  to  remain 
in  the  dun'ghills  till  the  season  when  vegetables  hiive  tndst 
occasion  for  it. 

Now,  if  it  is  considered,  that  a  farm  dunghill  is  formed 
by,  degrees,  and  that  in  jgood  husbandry  it  is  to  serve  not 
only  one  crop,  but  a  succession  of  crops,  till  the  husband- 
inan  has  manured  the  whole  circle  of  his  farm,  y6u  will 
perceive  that  the  advice  neither  suits  the  origin  of  the 
manure  nor  the  purpose  of  it.  The  outlines  have  not  gone 
so  far  as  to  lay  it  down,  that  the  longer  a  dunghill  is 
kept  it  is  the  better  manure ;  or  that  it  remains  in  a  statt 
of  perfection  after  the  fermentation  is  carried  on  for  a 
given  time :  yet,  unless  this  proposition  is  asserted,  the  first 
made  dung  must,  according  to  the  directions  given,  be  in 
a  very  different  state  from  the  last  made,  when  the  dung- 
hill is  used  ;  and  it  must  on  the  whole  be  an  unpromising 
manure,  which,  though  it  ought  to  operate  for  a  series 
of  crops,  i$  to  be  soluble  in  water,  and  to  suffer  much 
loss  if  laid  on  the  soil  a  few  months  before  the  growings 
season. 

It  appears  to  me,  that  both  reason  and  experience  dic-^ 
tate  the  retaining  of  the  first-made  dung  in  a  state  of  fer*f 
mentation,  so  slow  or  imperfect,  that  it  may  su£Ger  little 
till  after  being  turned  over  with  the  later  made  dung,  it 
f ortts  one  powerfully  fermenting  mass ;  and  that  then  it 

lii  2  should 
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should  be  put  into  the  soil,  when  the  process  is  so  far  ad- 
Tanced  that  it  will  be  completed,  when  at  the  same  time 
little  loss  of  substance  has  yet  been  suffered,  and  when 
that  volatile  matter  is  afterwards  extricated  will  diffuse 
itself  through  the  soil.     In  these  circumstances  every 
thing  is  lodged  in  the  soil  that  the  dung  can  yield,  either  ^ 
iu  point  of  mass  or  activity  ;  and  at  the  same  time  it  is  in 
a  state,  when  most  likely  to  act  as  a  powerful  ferment, 
"  for  promoting  the  putrefaction  of  the  decayed  vegetables 
lying  inert  in  the  soil.     I  certainly,  therefore,  approve 
of  the  preservation  of  dunghills  from  much  sun  and  txiucK 
wind,  as  well  as  from  tlie  redundancy  of  moisture,  which 
is  apt  to  ovei^flow  and  wash  away  the  manure  :  but  I  think 
the'  pressure  which  the  feet  of  animals  give  them,  especi- 
ally of  the  lighter  sort,  does  good,  and  prevents  thai  vio- 
lent fermentation  which  wastes  the  substance,  and  I  think 
exhausts  the  fertilizing  powers  of  dung.     This  pressure 
contributes  to  preserve  it  fresh  till  the  time  of  employing 
it  as  a  manure  calls  for  putting  it  altogether,  and  at'ohce^ 
into  that  highly    active   state   of   putrefaction,   which, 
though  no  doubt  cheeked  by  its  distribution  in  the  soil,  is 
Sufficient  to  insure  a  gradual  and  complete  dissolutioi) 
and  diffusion  of   its  substance.     This  may  be  heightened 
at  pleasure,  by  mixing  with  the  dunghill,  when  turned 
over,  ashes,    lime,   rubbish,  fowl-dung,  or  other  mate* 
^rials,    according  as  the  farmer  judges  it  expedient  to 
hasten  the  putrefaction  of  the  dung  when  lodged  in  th6 
soil,  ■  or  to  enable  the  soil  to  dissolve  quickly  inert  vegeta- 
ble matter  contained  in  it;  and,  according  to  my. obser- 
vation, if  such  matter  abounds  in  it,'  the  soil,  when  ma-' 
mire  of  this  sort  is  added  to  it,  seems  to  undergo  a  de- 
gree of  fermentation  which  puts  it  even  in  a  more.favour- 
abie  situation  for  aii  effective  crop  after  it  is  fat  advanced 
than  when  tiotually  going  on.    Unless,  thertfore,  dungf* 
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is  to  be  used  for,  composts,  it  appears  to  me  clearly  ad- 

M 

yantageous  to  oret  the  dung  into  the  soil  as  early  as  pos- 
sible.    It  is  always  wasting  somewbat  when  kept  out  of  * 
it ;  but  when  put  into  the  soil  in  a  proper/ state,  there  is 
the  utmost  reason  to  think  that  what  is  extricated  goes  all 
to  fertilize.     Give  me  leave  to  add,  that  I  do  not  believe 
much  is  lost  by  dissolution  in  rain  water.     I  could  never 
discover  any  thing  of  the  kind  in  the  wa|:er  of  the  furrowar 
of  a  field  properly  manured  and  ploughed.     The  case, 
pvcry  person  knows,  is  quite  different  in  fields  recently 
limed  or  dressed  with  ashek  \  but  I  am  apt  to  think  %\^t 
the  volatile  and  soluble  parts  of  common  dunghills  have 
some  attraction  with  the  substance  of  soils,  that  prevents 
their  escape.     We  know  that  common  loam  extracts  the 
noisome  smell  of  the  woollen  cloths  used  ^or  intercepting 
the  coarser  oils  that  accompany  spirits  distilled  from  the 
sugar-cane,  which  scarce  any  detergent  besides  can  ob* 
tain  from  it:  and  garden  loam,  impregnated  as  it  must / 
be  with  fermented  dung,  is  certainly  not  easily  deprived, 
of  its  fertility  by  the  washing  of  rain.     I  must  also  ob- 
serve, that  1  take  one  of  the  great  advantages  derived 
from  using  dung  with  composts  to  be,  the  arresting  and 
preserving  the  fertilizing  matter  which  escapes  in  the  pu- 
trefactive fermentation  ;   and  another  to  be,  that  dung^ 
^fhere  operates  as  a  ferment,  to  putrefy  substances  not 
sufficiently  disposed  to  piitrefy  with  activity  of  them- 
selves.    You  will  observe,    that  this  coincides  exactly 
with  the  effects  I  have  attributed  to  it  upon  soil,  and  af- 
fords  a  very  useful  corollary  with  respect  to  the  sub- 
stances to  be  used  in  top^dressings  which  are  not  to  be 
covered  with  soil,  viz.  that  iif  fermenting  or  putrefying 
substances  are  used,  the  process  should  have  been  com- 
pleted, or  nearly  so,  in  a  combination  that  has  received 
the  fill!  benefit  of  it:  that  it  is  a  gifeat  waste  to  spread 
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coounon  dung  on  grass  \?itfaout  having  first  mixed  it  with 
■md,  loam,  or  other  matter  in  which  it  has  been  dissolved 
and  fixed ;  so  that  when  spread  on  the  ground,  the  loss, 
which  would  otherwise  arise  from  fermentation  and  eva^ 
poration,  is  avoids.  And,  as  is  observed  in  the  out^ 
lines,  that  if  such  a  compost  is  used  at  the  time  when  tl^e  ^ 
plants  are  in  a  growing  state,  and  in  a  way  to  cover  it 
•OQD,  it  is  by  far  the  most  advantageous  method  of  lay- 
ing it  on* 

Another  point  much  insisted  on,  and  certainly  of  great 
importance,  is,  that  ground  is  to  be  limed  but  once ;  that 
ligbt  soils  and  poor  clays  suffer  from  a  lai^e  quantity, 
which  would  benefit  rich  clay  or  strong  foam ;  that  pe- 
riodical and  moderate  liming,  except  in  composts,  is  ab- 
iord,  Ax.  &c.  I  conceive,  that  sufficient  attention  is  not 
paid  in  the  outlines  to  the  material  fact,  that  lime,  in  its 
caastic  state,  is  pernicious  to  living  vegetables,  that  when 
icftored  to  its  natural  state  of  limestone,  it  is  not  pernici- 
ooa  to  any  9  that  when  caustic,  it  is  soluble  in  water ;  but 
BOt  so  in  its  natural  state  ;  and  that  if,  after  being  burnt, 
it  is  reduced  to  powder  by  water,  is  exposed  to  the  air, 
and  is  mixed  with  the  soil,  it  hastens  quicl^Iy  to  its  natu<r 
nl  state  ;  but  that  it  arrives  at  this  state  more'  quickly  in 
rich  or  loamy  soils  than  in  poor  soils :  besides,  in  its  caus^ 
tic  state,  the  direct  effect  of  lime  is  to  dry,  dissolve,  and 
corrode,  but  not  to  putrify ;  whereas,  in  its  natural  state, 
it  powerfully  promotes  putrefaction. 

I  have  used  lime  of  a  rich  quality,  viz*  eight-tenths  of 
it  calcareous  earth,  and  the  remaining  two^tenths  a  blue 
^lay,  to  a  considerable  extent  as  a  manure ;  and  after  it 
was  restored  to  its  natural  state,  found  that  the  more  of 
It  I  gave  to  even  the  poorest  and  thinnest  clays,  or  to  the 
poorest  gravel,  the  soil  was  so  much  the  more  improved  ; 
)iat  that,  on  the  other  hand^  even  a  very  small  quantity 
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of  quick  Ihne,  if  harrowed  in  with  the  seed  without  dung, 
wad  in  such  soils  pernicious  to  the  crop.  I  believe  no 
fanner  will  say  that  he  ever  saw  his  crop  suffer  from  the 
rttbbisb  of  an  old  wall,  wl^ich  is  lime  restored  to  its  na^ 
tural  state,  (containing  three-fifths  gas  of  its  weight  by 
Mr.  Higgins^s  experiments,)  nor  from  lime  where  dnng 
was  added,  or  where  the  lime  shells  bad  been  saturated 
with  dung-water,  however  poor  the  soil  on  which  it  w^w-, 
hiid,  or  large  the  quantity  employed,  in  the  outline* 
also  it  seems  to  be  allowed,  that  chalk  and  marie,  which 
differ  only  in  point  of  compactness  froni  lime  in  its  na- 
tural state,  do  not  hurt  weak  soils,  though  used  in  grdat 
quantities.  I  conceive,  therefore,  that  it  may  be  laid 
down  as  a  general  rule,  that  any  addition  of  lime  to  soils, 
whether  rich  or  poor,  cannot  be  permanently  pernici- 
ous, and  if  restored  tsy  its  natural  state  must  be  m#re  or 
less  advantageous.  The  best  natural  soils  we  know  con- 
tain a  Tery  large  proportion  of  calcareous  earth.  Those 
formed  of  rotted  whinstone  contain  perhaps  nearl}*  one- 
ninth  of  calcareous  earth  ;  and  Stiii  they  are  greatly  bene^ 
fited  by  farther  additions.  Delta  ground,  which  is  form- 
ed of  the  washings  of  soils  of  all  descriptibns,  and  the^ 
fertility  of  which  is  so  inexhaustible,  must  contain  a  ^esk 
proportion  of  calcareous  earth  ;  which  is  generally  to  be 
found  somewhere  in  any  large  extent  of  country,  and  we 
know  must  abound  in  water,  where  it  is  required  so  cc^? 
pioudy,  in  the  production  of  the  shells  and  -bones  cH- 
fishes.  Lime,  however,  is  still  a  manure  to  delta  ground; 
and  I  acknowledge,  that  so  far  from  dissuadiiDg  additional 
dressings  of  lime  to  land  formerly  well  limed,  I  an)  con- 
vinced, by  experience,  of  their  utility  j  and  -am  persuaded 
that  siich  additions  give  a  new  activity  to*  the  soil,  and 
ferment  the  fermentable  matter  in  it,  which  the  calcare- 
ous 
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i>ii»  earth  already  incorporated  with  the,  soil,  and  eataif- 
gled  by  various  affinities,  vinight  otherwise  suffer  to  re- 
main sluggish  and  usele^. 

Farther,  the  frequent  reconSoiendatiod  of  putting  hot 
aliells  into  composts  iseenSs  not  a  little  questionable.  This 
is  certain,  that  one  effect  of  such  an  operation  is  to  de- 
stroy part  of  the  ingredients  that  are  otherwise  useful ; 
for  the  quick  lime  instantly  saturates  itself,  not  only  with 
the  Eatery  matter  in  the  composition,  but  with  the  gas  to 
be  found  in  putrefying  and  inflammable  substances. 
Hence  it  sensibly  bums  and  wastes  dung ;  and  the  throw- 
ing it  into  the  receptacles  of  the  richest  species  of  ma- 
nure, which  is  a  practice  recommended  in  the  outlines,  I 
will  venture  to  pronounce  highly  destructive. 

I  am  far,  however,  from  deciding  that  quick  lime,  in 
its  state  even  of  greatest  causticity,  may  not  be  of  use  in 
certain  composts.  Perl^aps,  for  example,  in  mixture 
with  peat-moss,  its  powerful  absorbent  and  caustic  ef- 
fects may  be  of  use.  The  very  burning  part  of  the  moss 
into  a  sort  of  ashes,  may  afford  material  aid  to  the  putre-* 
(active  powers  of  the  lime  wheya  restored  to  its  e&te 
state ;  and  there  is  no  doubt  that  the  solubility  of  quick 
lime  in  water,  by  which  it  is  so  diffusible  through  qom- 
posts  as  well  as  soils,  may  in  many  cases  render  lime 
quenched  with  pure  water  preferable  to  lime  fully  sa- 
turated, and  become  effete  by  exposure  to  the  air  or 
smoke,  or  by  mixture  with  dung-water.  This  too  is  no 
doubt  one  of  the  great  advantages  derived  from  the  use 
of  quick  lime,  by  means  of  spreading  and  harrowing  it 
10,  and  in  this  way  exposing  it  to  a  plentiful  rain  before 
it  becomes  effete  and  insoluble  in  water:  for  thereby 
every  particle;  of  the  cultivated  soil  comes  to  be  impr^- 
nated  with  a  portion  of  lime  dissolved  in  lime*water; 

but 
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but  stilly  5vhere  lime  is  to  be  used,  merely  in  prderrto 
4ieighten  putrefaction  in  substances  (such  as  dung  or  de- 
caying Vegetables)  not  Averse  to  putrefaction  from  any 
quality  which  causticity  would  tend  to  destroy,  I  i^hould 
certainly  be  inclined  to  prefer  lime  rubbishy  or  lime 
rendered  effete  by  any  nieaas  which  does  not  consume 
manure  in  the  process. 


On  the  Phosphate  of  Lead.    By  M.  Darnaud. 
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'EVERAL  chemists  of  undoubted  merit  have  been  of 
opinion,  that  in  treating  the  ores  of  phosphate  of  lead  by  , 
the  nitric  or  the  muriatic  acid,  we  ought  to  precipitate 
the  oxyd  from  them  by  the  addition  of  volatile  alkali  and 
the  phosphoric  acid  by  lime.  In  a  Memoir,  inserted  in 
the  **  Annales  of  Natural  Science  of  Madrid,  1803,"  I 
have  recorded  some  new  facts,  which  have  convinced  me 
of  the  inaccuracy  of  this  mode  of  analysis. 

When  phosphate  of  lead  is  treated  with  the  nitric  or 
the  muriatic  acid,  these  acids  dissolve  the  mineral,  but 
do  not  decompose  it,  or  at  least  its  decomposition  is  per- 
formed, jand  can  be  performed,  only  in  a  partial  man- 
ner; for  if  we  pour  phosphoric  aqid  into  a  somewhat 
concentrated  solution  of  nitrate  and  of  muriate  of  lead, 
we  obtain  a  precipitate  of  phosphate  of  lead,  and  what- 
ever be  the  quantity  of  the  precipitating  acid  which  we 
add,  we  can  never  in  this  case  effect  the  total  eliminetioa 
of  the  whole  of  the  nitric  acid.  In  fact,  we  still  obtain 
crystallized  nitrate  or  muriate  of  lead  by  the  evaporation 
and  refrigeration  of  the  liquor.    Now,  if  the  phosphoric 
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i6id  decomposes  in  part  the  hilrate  and  Wie  ftivri^e  ttf 
kkdy  bb^  should  *the  nitric  and  ihunatit  dcids  dntil'6lj^ 
separate  the  oxyd  of  lead  frdm  its  combiklratidil  \vitb  thd 
phosphoric  atid  ? 

Moreover^  wbatevet  may  ht  the  quantity  of  nitrate  of 
Ifcad  that  is  formed  by  decomjposlng  the  phosphate  by  th6 
nitric  acid,  the  precipitate  which  we  obtain  by  thfc  atidii 
tjon  of  volatile  alkali,  instead  of  being  oxyd,  is  still  only 
a  phosphate  of  lead,  of  which  we  may  easily  convinco^ 
ourselves  by  means  of  the  blow-j^ipe. 
,  If  we  afterwards  examine  the  liquor  by  means  of  lime 
or  a  calcareous  sult^  we  obtain  only  a  small  qiiantity  of 
phosphoric  acid.  The  nitric  acid  has  therefore  but  in* 
completely  decomposed  the  phosphate  of  lead.  Tliis  ef- 
fect cannot  consequently  be  attributed  to  a  result  rf 
the  double  attractions,  the  action  of  which  Avere  esta- 
blished by  the  presence  of  the  volatile  alkali,  sihce  it  hdtM 
been  seen  that  the  phosphoric  acid,  disengaged  from  aH 
Combination,  decomposes  in  part  the  nitrate  of  lead. 

100  parts  of  phosphate  of  lead  dissolved  in  the  nitric 
acid,  gave  by  ammoniac  a  precipitate  which  weighed  94; 
Iktid,  by  the  addition  of  lime,  the  calcareous  phosphate 
which  I  obtained  weighed  4.  Thus,  by  this  means,  the 
fritric  acid  separated  only  about  a  ninth  pavt  of  phos- 
phoric acid.  The  liquor  contains  still  a  small  quantity  6€ 
bxyd,  as  may  be  discovered  by  means  of  sulphuratei 
hydrogene;.  - 

Though  the  muriatic  acid  has  a  great  affinity  with  the 
t)Xyd  of  lead,  so  as  to  divide  it  with  the  snlphurre  acid^ 
«is  M.  Descotils  has  shewn,  yet  it  cannot  be  employed  as. 
capable  of  separating  the  whole  of  the  lead  from  tim 
phosphoric  acid.  Undoubtedly  we  eliminate  by  this 
means  a  greater  portion  from  it  than  by  the  nitric  acid^ 
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fyxt  if  we  |id(]  volatile  alkali  to  the  solution^  in  hopes  of 
prgpipita^ing  the  pxyd  of  lead  from  it,  what  takes  pl^9C^ 
wilbji  regard  tp  .the  nitric  acid  bappisns  here  likewise. 

"We  ojbtain,  it  is  tjruc,  by  evaporation,  a  considerable 
£|^9.r)tjty  pf  ifiiuriate  of  lead,  and  when  we  have  employed 
%hff  (yOnPie'njrjited  ^cid,  in  pfoportion  as  the  licjuor  cpols^ 
yjfp  fip^  jthi?  $al)t  cryR):aJ)i^  find  precipitated  iq  abundance 
to  the  J^pptopfi  of  tlje  vessel;  but  if  we  separate  this  salt, 
j^pd  i^dd  yolatile^  alkali  to  ithe  liqupr,  we  §till  obtain  a  pv^^ 
cipitate  of  phosphate  of  lead.  It  frequently  happens,  tb^t 
^Jien  we  po^r^  into  tl^  liquor  which  contains  phosphate 
of  lead  >vith  exciessof  acid,  muriate  of  lead,  besides  the 
^;ccefs  of  murjaitic  acid  employed,  there  is  immediately 
fpr^ed  a  crystalline  precipitate  of  muriate  ^f  lead,  whic|i 
was  dissolved  by  the  aid  of  the  excess  of  its  ^cid,  and 
which'  i^  preeipit^^ted  from  ij:  as  so.pn  ^s  water  is  presented 
<o  it ,;  by t  tJ^  precipitate  disappears  if  Wf  ad^  a  sufficient 
quantity  of  water  to  dissolve  it, 

^ot  ooly  anaqapniac,  but  also  the  caustic  alkalies  andl 
Alkaljine  carbonates  are  incapable  of  precipitating  in  th> 
4^ta^  of  oxyd  the  phosphate  of  lead  which  exists  in  solu- 
tion in  the  nitric  acid ;  and  if  we  dissolve  this  salt  ip 
Cfiustic  ppt^sh,  and  ?idd  to  thg  solution  any  acid  except 
the  sulphuric,  the  phosphate  of  lead  separates  from  it  in 
;pro!poj't.ipri  as  tlie  alkali  i$  saturated  by  the  acid. 

But  if  we  treat  the  ore  well  pulverized,  by  tijie  sul* 
phuric  acid,  according  to  the  practice  of  Bergman,  jwre 
may  be  certain  that  the  whole  of  the  oxyd  of  Jead  irill 
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abandon  the  phosphoric  acid  :  in  f^ict,  it  was  by  this  means 
'  that  I  analysed  the  ore  which  formed  the  subject  of  the 
memoir  above  cited,  and  it  was  by  endeavouring  to  ana* 
Jy^e  it  by  the  oihpr  acids  that  I  discovered  their  incom* 
petency^ 
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This  ore  contained  phosphate  of  muriate  of  lead,  bet 
sides  yeUpw  oxyd  of  ^irpn ;  I  am  even  obliged  t#  con-r 
elude,  that  the  muriate  of  lead  was  combined  in  it  witl| 
an  e^ess  of  oxyd,  since  distilled  water  dissolved  nothing 
of  a  metallic  nature  from  this  pre  when  pulverized  ;  an4 
it  was  by  distilling  this  mineral  upon  concentrated  sul« 
phuric  acid  that  I-  discovered  in  it  the  presenpe  of  the 
muriatic  acid  ;  it  condensed  itself  in  the  water  of  the 
recipient  with  lyfaich  the  neck  of  the  reto^-t  comn^unir 
pated. 

If  we  dissolve  100  parts  of  metallic  lead  in  nitric  acid, 
and  precipitate  the  lead  from  it  by  means  of  perfectly 
neutral  phosphate  of  ammoniac,  the  precipitate  which  we 
obtain  weighs  133  parts,  which  gives  0,18  pf  phosphoric 
acid  in  100  parts  of  phosphate  of  lead. 

The  nitric  and  muriatic  acids  are  insufficient  meansf 
for  effecting  •  the  decomposition  of  the  phosphate  of 
lead. 

It  is  not  the  oxyd  of  lead,  but  phosphate  of  lead^ 
which  '\%  precipitated  by  the  volatile  alkali  poured  intq 
the  nitric  and  muriatic  solution  of  the  phosphate  of 
lead. 

The  caustic  alkalies'  and  the  alkaline  carbonates  pro-, 
duce  the  same  effect  as  the  volatile  alkali. 

Finally,  there  exists  in  nature  muriatic  acid  combined 
with  the  oxyd  of  lead,  and  in  the  state  of  salt  with  ex* 
pess  of  oxyd. 
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Jectiles  discharged  from  Barrels  either  horizontal  or  in-> 

dined.     Read  in  the  Class  of  Physical  and  Mathematkfd 

Sciences  of  the  National  Institute ^  December  12,  1804, 

iy  M.  Prony, 

From  the  Journal  des  Mines. 

JL  HE  class  charged  Messrs.  Bossut,  Monge,  and  my- 
self, to  draw  up  a  report  on  a  method  of  measuring  the 
initial  force  of  projectiles  discharged  from  barrels,  pro- 
posed by  Colonel  Grobert,  who  constructed  an  apparatus 
iof  such  dimensions  that  w<3  could  make  use  of  it  for  pre* 
^iminary  experiments^  We  shall  first  submit  to  the  class 
^  description  of  this  apparatus,  and  of  these  experiments; 
^nd  after  vre  have  enabled  it  to  form  a  judgment  both  of 
jthe  method  itself,  and  of  the  additions  proposed  by  the 
Inventor,  for  a  perfect  mechanic^  contrivance,  intended 
for  more  accurate  aTid  inore  extensive  experimtots,  we 
shall  annex  to  the  opinion  we  have  ourselves  formed  on 
aII  these  subjects,  a  brief  notice  of  the  methods  hitherto 
employed  in  researches  of  this  nature. 

The  following  is  a  description  of  the  apparatus.  A 
borizoQtal  revolving  axir,  about  thirty-four  decimetres  ii| 
|engtb,  has  at  each  of  its  extremities  a  disk,  or  circular 
piece  of  pasteboard,  perpendicular  to  its  axis.  They 
}iave  for  their  centres  the  same  axis,  to  which  they  are 
fastened  in  such  a  manner  that  the  whole  machine  can 
Jurn  rapidly  roun4  withopt  deranging  the  respective  po- 
sitions  of  its  different  .parts. 

The  rotary  motion  is  communicated  to  the  axis  and 
{he  two  disks  by  means  of  a  weight  suspended  to  the  end 
pf  a  cord,  which,  after  passing  over  a  pulley,  at  the 
Ijpightof  ten  or  twelve  yard?  from  the  ground,  roUs  it- 
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•elf  round  tbe  horizontal  body  of  an  axle  fixed  at  tbe 
nme  level  93  the  diiks.  An  endless  chain,  whirb  winds 
00  tbe  one  hand  roi^nd  part  of  the.  wh^el  pf  the  axle,  and 
passes  on  tbe  other  over  a  pulley  fixed  on  tbe  rotary  ^xis 
with  the  disks,  transmits  to  tb^  axis  the  motion  which 
the  weight  communicates  to  the  axletree  and  wheel  dur- 
ing its  descent. 

This  apparatus  obviously  possesses^  the  merit  of  being 
^Biple,  and,  without  entering  into  farther  details,  it  may 
#afiily  be  conceived  how  it  is  capable  of  being  employed 
to  measure  horizontal  velocities*  Let  us  suppose  that  tbs 
two  disks  are  at  rest,  and  that  a  ball  traverses  them  in  ^ 
llirection  parallel  to  the  axis,  or  the  line  that  passes 
|;brougb  tbeir  centres ;  it  is  manifest  that  this  axis  will  ]^ 
ixk  tlie  same  .plane  f^'ith  .the  bojes  niade  in  the  diskj^;  b\^t 
if  tbe  disks  turn  round  the  axis  while  the  bsdl,  19  P^^i^g 
/rom  one  to  ihc  dlhei',  then  tbe  plane  comprehepding  t^^ 
jai^is  of  rotation  and  .the  first  hole  wjJl  not  poinpide  with 
^tbe  second  hole;  ;^Qd  if  a  second  plan(e  be  m^dc^  tp  pi^ 
through  |:he  second  hole  and  the  axis,  th^  angle  foroied 
Jby  these  two  planes  will  be  the  measure  of  the  are  de- 
scribed by  any  point  of  the  disks  while  the  baU  traverses 
ihe  spac^  which  separates  them« 

Jn  Older  to  measure  the  velocity  of  thp  bal),  jit  is 
■|:herefore  required,  1,  to  communicate  an.angulajr,  uni-' 
form,  and  establi^ed  velocity* to  the  system  .of  the  axis 
.^nd  its  two  disks  i  2,  to  measure  the  ^rc  comprehended 
(between  the  twp  planes,  passing  through  the  axis  and 
through  each  of  the  passages  or  holes  whi<?h  the  bcdl  hiis 
made  through  the  disks. 

In  the  experiments  that  wpre  made,,  th<J  .motion  be- 
.came  evidently  uniform  when  •the  weight  had  arrived  ^t 
nearly  half  of  the  vertical  space  which  it  traversed.  This 
fira^  ^isqertained  hj  .measuring  ^t  twp, different  periods  the 

tim« 
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time  that  had  elapsed  during  the  third  and  the  fourth 
qtiartefs  of  tht  descent,  arid  afterwards  comparing  that 
time  with  the  corresponding  spaces  which  had  been  passed 
through.  For  th^se  measures,  two  excellent  time-piece* 
that  marked  the  seconds,  the  one  by  Lquis  Bertboud  and 
thfe  other  by  Breguet,  were  employed. 

In  almost  all  the  expet-imentj,  instead  of  the  measure 
^  thd  Vertical  space  we  substituted  that  of  the  number  of 
turnS)  and  fraCtiohn  of  turns,  made  by  the  body  of  the 
axietree  and  wheel  during  a  given  number  of  seconds, 
which  in  every  f  Aspect  was  much  more  precise  and  coii«> 
tenient.' 

Then  to  measure  the. arc  passed  over  by  the  disks 
%hile  the  ball  was  travelling  from  one  to  the  other,  we 
pla^^d  before  eadh  of  these  disks  a  skreen,  or  fixed  piece 
<^  pasteboard,  in  such  a  manner,  that  the  ball  on  its  way 
first  passed  through  the  first  skreen,  thert  the  first  disk; 
tifterwards  the  second  skreen,  and,  lastly,  the  second 
disk;  When  the  piece  was  discharged,  the  whole  of  the 
first  disk  was  placed  opposite  to  that  of  the  first  skreen, 
and  these  two  holes  were  in  the  same  straight  line  With 
that  made  in  the  second  skreen  ;  a  wire  passed  horizor^ 
Itally  through  the  centre  of  the  latter  hole,  pierced  the- 
second  disk  ;  and  the  arc,  having  its  centre  in  the  axis  of 
^xotation  comprised  between  the  extremity  of  tlie  wire 
«ind  the  centre  of  the  hole  made  by  the  ball  in  th^  second 
'disk,  gave  the  measure  of  the  angle  described  by  the  ma- 
chine of  the  two  disks  while  the  ball  was  travelling  the 
iength  of  the  axis. 

It  is  evident  that  the  fixed  skreens,  which  give  the 
Iibs6ldte  directien  of  the  ball  in  the  space,  furnish  the 
'means  of  ascertaining  the  want  of  parallelism,  if  any 
there  be,  between  ibat  direction  and  the  rotary  axis  of 
the  disks. 

T^e 
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fixed  borizoatally  and  parallel  to  the  axis  of  the 
at  sach  a  distance  firom  the  first  disk,  that  the  agitation 
communicated  to  the  air  by  the  explosiou  of  the  powder, 
eould  not  affect  that  of  the  disk. 

An  apparatus,  e^^actly  similar  to  that  above  described, 
was  set  up  by  Colonel  Grobert,  on  a  piece  of  ground  be- 
longing to  the  School  <^  Bridges,  &c.  where,  with  the 
commissioners,  he  made,  in  the  years  1802  and  1809,  & 
great  number  of  experiments,  at  some  of  which  were 
present  several  officers  of  the  engineers  and  artillery, 
among  whom  were  General  Marescot  and  tbe  senatoc  La 
Martilliere. 

Thfs  apparatus  had  not  by  far  the  dimensions  and  the 
perfection  of  which  it  is  susceptible,  and  which  the  in- 
ventor purposes  hereafter  to  give  it.  Accordingly,  tbe 
object  of  the  commissioners  in  making  trial  of  it  was  not 
so  much  to  furnish  results  useful  to  the  artillery,  as  to 
ascertain  the  advantages  that  may  be  derived  from  it 
wheu  constructed  with  all  the  improvements  of  which  it 
-is  susceptible. 

Before  we  proceed  to  the  experiments,  it  may  not  be 
amiss  to  resolve  a  difficulty  which  naturally  occurs  to  all 
persons  not  perfectly  acquainted  with  the  subject,  and 
which  arises  from  the  enormous  difference  supposed  to 
exist  between  the  velocity  of  the  projectile  discharged 
from  tbe  barrel  and  the  angular  velocity  that  may  be 
^ven  to  the  disks.  It  is  in  fact  concluded ,  from  known 
experiments  on  the  projectiles  of  artillery,  that  the  time 
employed  by  the  ball  in  travelling  tbe  distance  of  three 
or  four  vards  between  the  disks  must  be  much  less  than 
ibe  hundredth  part  of  a  second,  and  it  can  scarcely  be 
conceived  that,  during  so  short  a  time,  the  disks  can  poa- 
•ibly  describe  a  perceptible  arc. 

Here 
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Here  follows  the  solution  of  this  difBciJty.  When  'the 
motion  iias  become  uniform,  the  axletree  tfith  the  wheel 
\CQxx\vnoi\\y  made  0,833  turns  in  a  second,  and  each  turn 
of  this, wheel  w-as  equal  to  7,875  turns  of  the  axis  with 
the  disks,  which  consequently  made  6,56  turns  per  se- 
cond. Therefore  the  point  placed  on  a  disk,  at  the  dis- 
tance oF  one  vard  from  the. axis,'  travelled  41  metres  in 

'* 
the  space  of  a^bout  a  second,  which  for  -j-^  of  a  second, 

gives  4^  cenfknetres,  a  length  more  than  sufficient  to  fur- 
nish very  exact  measures. 

The  experiments  were  made  with  an  infantry-musket 
and  a  hprse  musketopn,  ti>e  barrels  of  .which  were  respec- 
tively 1,137  and  0,765  metres  of  interior  length.  They 
were  at  first  charged  with  cartridges  from  the  arsenal ; 
but  the  first  series  of  experiments  being  more  regular 
than  had  been  expected,  we  were  encouraged  by  this 
success  to  employ  more  precision  in  the  charges,  and 
more  care  in  the  proofs.  The  balls  were  accurately 
weighed ;  their  mean  weight  was  24,7  grammes,  and 
each  of  them  was  projected  with  half  its  weight  of 
powder. 

The  following  is  the  formula  employed  to  calculate  the 
velocity  of  the  halls. 

The  semi-circumference  which  has  1  for  its 
radius      ^.     --.----•-      zz -n-  =z3,141 

The  ratio  between  the  respective  number 
of  the  turns  made,  during  the  same  time,  by 
the  wheel  of  the  axfe  and  the  pulley  of  the 
axis  with  the  disks  --.-----  =:k 
*  The  time  employed  by  the  wheel  of  the 
axle  to  make  the  number  of  turns  n  -  -  =  if 
^  The  distance  of  the  hole  made  by  the  ball 
in  the  second  disk  from  the  a^s  of  the  disks    =  r 
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The  arc  passed  over  by  that  hole  while  the 
ball  goes  from  one  disk  to-the  other      *    -     =s « 
Distance  between  the  two  disks    •    •     *     =s  & 
Velocity  of  the  ball  between  the  same  disks  =V^ 

We  have  then  the  following  equation. 


2*71 


V=i 
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It  may  be  of  some  utility  to  subjoin  to  this  formula  a 
table  of  some  experiments  ;  and  we  shall  therefore  give 
tht  following  ten,  made  with  the  musketoon. 


Number 

of 

Experiments. 

n 

t 

V 

• 

• 

Seconds. 

Metres. 

Metres. 

1 

g       - 

^0 

0,3510 

402,3 

2 

8 

10 

0,3S00 

371,7 

3 

8 

10 

0,368 

362,5 

4 

15 

?2 

0,296 

384,1 

5 

IS 

22 

0,264 

430,7 

6 

10 

18 

0,268 

345,7 

7 

15 

16 

0,392  - 

398,8 

8 

IS 

MS 

0,392 

398,8 

9 
10 

15 

15         ' 

16 
16 

0,416 
0,360 

375,8 
434,3 

Mean  velocity     -     .-     -    r    r    r    t    r    ?z  ^9^,47 

Coustant  value  of  Xr  =  t,itt 

All  the  values  of  a  are  referred  to  that  of  r  =  I  metre. 

The  mean  velocity  deduced  from  the  ten  preceding 
^experiments  is  390,47  metres,  very  nearly  the  saume  ^ 
^*esults  froni  the  ^hole  of  the  experiments. 
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Tbe  mean  value  of  the  velocity  per  second  of  balls  dis« 
charged  by  the  infantry-musket  is  428  metres^  the  ratio 
of  which  to  the  preceding  is  nearly  1 1  lo  10.  These  ex- 
periments seem  to  prove  that  the  infantry-musket  might 
be  shortened  without  much  diminishing  its  range ;  but, 
besides^  that .  the  commissioners  bad  no  intention  of  de« 
dvcittg  from  these  first  trials  any  conclusion  applicable  to 
artillery,  it  is  proper  to  observe,  that  there  are  military 
considerations,  exclusive  of  those  of  range,  which  deter- 
■rine  the  length  of  the  infantry-musket. 

If  we  were  desirous  of  selecting  from  among  the  accu- 
rate experiments  hitherto  published  on  the  projectiles  of 
arttUory  some  proper  for  furnishing,  as  nearly  as  possi- 
ble, an  object  of  comparison  with  those  mentioned  above, 
we  might  take,  from  the  work  of  Dr.  Hutton,  those 
which  he  made  with  a  barrel  of  the  smallest  dimensions, 
which  he  marks  No.  1  ;  its  bore  being  7  decimjstres  in 
length  and  about  Si  millimetres  in  diameter.  The  gene- 
ral results  stated  in  a  table  formed  from  the  whole  of  the 
experiments,  g^ve,  when  the  weight  of  the  charge  of 
powder  is,  as  above,  equal  to  half  tbe  weight  of  the  ball, 
an  initial  velocity  of  4S5  metres  per  second,  which  dlf- 
fiers  very  little  from  the  velocity  found  with  the  infantry* 
musket.  Dr.  Hutton*s  pieces  numbered  2,  3,  and  4, 
which  were  longer,  ^ave  mean  velocities  more  consi<- 
derable. 

The  commissioners  made  some  experiments  with  half 
charges,  that  it,  by  expelling  tbe  baH  with  one-fourth  of 
its  weight  of  powder.  The  mean  value  of  the  ve«- 
locity  of  the  baQ  thus  discharged  by  the  iu&ntrv* 
musket  was  found  to  be  254  metres,  and  by  the  horse 
mttsketoon  252.  These  two  velocities  Ve  obviously  ai* 
most  equal,  and  exceed  tlus  halves  214  and  19  Self  those 
diven  by  tbe  whole  charges.    It  may  be  prammodi  that 
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these  circumstances  are  principally  owing  to  the  com*- 
plete  inflammation  of  the  powder  which  takes  place  in 
the  case  of  half  a  charnre.  "" 

Finally,  the  commissioners,  in  order  to  multiply  as  • 
much  as  possible  their  experiments  on  the  application  of 
Colonel  Grobert's  apparatus  to  horizontal  firing,  wished 
to  deduce  from  it  some  data  relative  to  the  resfstance  of 
the  air  to  the  motion  of  a  ball,  whose  diameter  was  be- 
tween 1 5  and  1 6  millimetres.  The  mouth  of  the  piece^ 
which  was  at  first  at  the  distance  of  ^,35  metres  from  the 
first  fixed  skreen  was  removed  to  20,79  metres, 

In  this  position  the  velocity  with  which  the  ball  dis- 
charged from  the  infantry-musket  passed  over  the  inter- 
val between  one  disk  and  another  was  found  to  be  at  the 
mean  value  of  345  metres  per  second^  instead  of  428. 
The  diminution  is  in  the  proportion  of  42  to  34.  The 
experiments  of  the  last  kind  are  few  in  number,  and  we 
shall  deduce  from  them  ho  conclusion  ;  nor  shall  we  say 
any  thing  cpncerning'  some  trials,  made  with  a  view  to 
determine  the  loss  of  velocity  sustained  by  the  ball  while 
passing  through  the  two  first  sheets  of  pasteboard ;  the 
principal  object  of  our  essay s^  being,  as  we  have  already 
mentioned,  not  to  employ  this  fii^t  apparatus  in  im- 
proving the  science  of  artillery,  but  to  obtain  some  idea 
of  the  advantage  which  that  science  may  derive  from  it, 
when  it  is  executed  with  that  precision  and  perfection  of 
which  it  is  susceptible. 

One  of  the  most  important  alterations  proposed  by  the 
,  author,  is  to  increasie  the  diameter  of  the  disks,  and  the 
length  of  their  axis,  in  such  a  manner  as  to  reader  them 
capable  of  determining  the  initial  velocities  of  common 
balls  of  various  calibres.  It  would  be  difificult  to  assign 
before-hand,  and  without  any  preliminary  trisJs,  the 
term  of  tlus  augmentation  compatible  with  the  possibiHiy 

'  *        and 
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and  accuracy  of  experiments;  but  there  is  no  reason  to 
doubt,  that  the  apparatus  we  used  might  be  made  of 
much  larger  dimensions,  so  as  to  be  fit  to  be  employed 
for  trials  Avith  cannon. 

Colonel  Grobert  proposes  another  improvement,  which 
derives  its  principal  utility  from  that  already  mentioned, 
and  the  object  of  which  is  to  afford  the  means  of  travers- 
ing the  disks  by  discharging  the  balls  in  different  direc- 
tions, from  the  horizontal  to  that  which  makes  half  a  right 
angle  with  the  vertical  line.     To  accomplish  this  end,  he 
has  invented  the  following  contrivance,  which  is  both 
simple  and   easily    qonsructed  :    instead  of  making  the 
disks  turn  round   upon  one  common  axis,  he  gives  to 
each  a  distinct  horizontal  axis,  to  which  he  affixes  a  pul- 
ley.    The  other  axletree  has  two  wheels,  of  equal  di- 
mensions, corresponding  to  the  two  puHies,  and  two  end- 
less chains,  each  of  which  passes  round  a  wheel  and  a 
pulley.     TJie  rotary  motion  which  the  axletree  receiv/es 
from  die  descending  weight  is. thus  communicated  to  the 
disks,  and  the  dimensions  of  the  wheels  and  pullies  may 
be  accurately  regulated,  that  the  disks  may  turn  round 
together,  and  make  exactly  the  same  number  of  revolu- 
tions in  the  same  time.     This  condition  being  fulfilled, 
the  supporter  of  one  of  the  disks   (that  which  is  the  far- 
thest from  the  cannon)  is  disposed  in  such  a  manner  that 
it  can   be  raised  in  a  vertical  direction,  and  fixed  at  dif- 
ferent heights,  for  each  of  which  are  added  a  few  links 
to^he  chain,  corresponding  to  that  disk,  in  order  to  give 
it  the  requisite  length;  and  thus,  by  lowering  the  can- 
non, you  are  enabled  to  traverse  the  disks  in  different  di- 
rections inclined  to  the  horizon.     It.  may  be  remarked, 

7  - 

that  the  projectian  of  the  surface  of  the  disks  on  the  plane 
.perpendicular  to  the  line  of  firing  decreases  in  propor- 
tion to  tiiG  inclination  of  that  line  ;  but  this  is  a  very 
•  tmall 
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floaall  inconvenience,  the  greatest  diminution  tbat  takes 
place  being  mode  in  the  ratio  of  about  7  to  5,  and  leaving 
a  sufficient  fidd  for  pointing  with  all  the  precision  that 
can  be  desired. 

It  will  not  perhaps  be  so  easy  as  might  at  first  be  ima- 
gined, to  adjust  the  wheels,  the  pullies,  and  the  cogsj  in 
such  a  manner  that  the  two  disks  may  turn  eicactly  tc^e- 
ther :  but  yet  we  are  of  opinion,  that  there  is  nothing  in 
this  part  of  the  apparatus  which  might  not  be  ^made  by 
any  attentive  and  ingenious  workman.  Besidies,  if  the 
machine  be  .strong,  and  the  cogs  well  executed,  there  is 
an  infallible  method  of  preventing  the  errors  resulting 
from  the  want  of  coincidence  that  might  exist  in  the  mo- 
Uon  of  the  disks.  This  method  consists  in  counting  the 
turn»  made  by  the  wheels  from  the  moment  the  piece  is 
fiured  till  that  when  the  machine  stops,  and  in  causing 
these  wheels  to  make  the  same  number  of  turns  in  a  con- 
trary direction,  so  that  the  disks  should  return  to  the  re- 
spective positions  in  which  they  were  when  the  piece 
was  fired. 

We  shall  suppress  many  details  relating  both  to  the 
inclined  range  and  the  diffisrent  contrivances  invented 
by  Colonel  Grobert,  to  render  trouble  and  attention  nn--^ 
necessary  in  the  experiments.  By  means  of  these  con- 
trivances, of  which  his  memoir  and  the  drawings  that 
accompany  it,  afford  a  complete  description  ;  the  weight 
which  sets  the  machinery  iu  motion,  having  arrived  at 
that  pomt  of  its  course  where  its  motion  becomes  uni- 
iorm,  rests  on  two  ^riggers,  one  of  which  causes  a  pen- 
dulum to  oscillate  ai^d  mark  the  time,  and  the  other  esta- 
blisfaes  a  communication  between  the  motion  of  the  axle- 
tree  and  a  system  of  toothed  wheels  and  pinions,  pro- 
vided with  indexes  to  count  the  revolutions  of  the  whedk. 
The  weight,  having  reached  the  lower  extremity  of  ilt 

courie^ 
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coui^ie,  presses  olber  triggers,  which  serve  to  fire  oflPthe 
cannon^  and  to  stop  the  counter  of  timei  and  that  of  the 
number  of  turns.  These  difiierent  methods  may  be  useful, 
but  it  is  frequently  attended  with  inconvenience  to  mul- 
tiply them  too  much^  and  to  give  to  $  piece  of  machinery ' 
fL  complication  that  renders  it  liable  to  be  easily  de« 
ranged,  and  which  may  very  well  be  dispfsnsed  with, 
it  th(i  observerj^  huve  had  any  practice,  and  bestow  p.ny 
attention^ 

The  above  statement  will  be  sufficient  to  give  m  idM 
of  die  utility  that  may  be  derived  from  the  apparatus  of 
Colonel  Grobert ;  we  shall  now  add  to  it  a  brief  no- 
tice of  the  methods  hitherto  employed  in  r<esjearch^  of 
the  same  kind.. 

It  is  not  more  thaA  sixty  years  since  mathematicians 
began  to  apply  eiscperienpe  with  supcess  to  the  theory  of 
projectiles.  Benjamin  Rx>bios^  who  appears  to  us  (• 
bave  opened  the  way,  or  at  least  to  have  published  the 
first  experiments  worthy  of  the  attention  of  sc^entifiie 
^oen,  employed  for  the  purpose  of  ascertaining  the  in- 
itial vejoipity  of  in^sket  balls,  a  pendulum,  against  which 
he  discharged  his  projectiles^  and  the  velocity  sought  was 
Reduced  from  the  amplitude  of  the  oscillation.  The  same 
Hiathem^tician^  when  h^  had  immediate  and  particular 
experiments  to  make  on  gunpowder,  deduced  his  results 
from  the  recoil  of  a  cannon^  fastened  to  the  lower  part  of 
the  san^ie  pendulijim  *. 

Eight  or  ten  years  ^fter  the  firs^  exp^iments  of  Ror 
l^ins,  the  Chevalier  d' Arcy,  of  the  Academy  of  Sciences,     ^ 
published  in  the  Transactions  of  the  Academy  for  1751, 
.a  Memoir  on  the  Theory  of  Artillery,  containing  a  series 
^f  experiments,  made  with  great  skill  and  care,  in  which 

*  i^his  <' Principles  of  GuDnery/* 
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tic  employed,  nearly  in  tlie  same  manner  as  Robins,  two 
pendulums,  against  one  of  whrch  lie  discharged  the  ball, 
while  the  other,  to  which  the  cannon  was  suspended, 
scrred  to  measure  the  recoil.  With  the  same  instruments 
were  made  the  important  experiments  described  in  the 
"  Essais  d'une  Theorie  d'Artillerie,"  published  by  the 
same  author  in  1 760. 

Fifteen  vears  afterwards  Dr.  Hutton  made  at  Wool- 
wich  new  experiments  with  the  pendulum  on  projectiles 
much  heavier  than  those  employed  hv  Robins.  The  de- 
tail  of  these  experiments  is  printed  in  the  Philosophical 
Transactions  for  1778. 

About  the  same  time  omr  colleague,  Count  Rumford, 
resumed  and  improved  the  method  of  employing  pendu- 
lums. He  discovered  a  very  Simple  way  of  suspending 
the  cannon,  so  that  the  recoil  should  take  place  without 
the  axis  ceasing  to  be  horizontal.  Dr.  Hut  ton  speaks  in 
high  terms  of  these  experiments,  which  are  described  iu 
the  Philosophical  Transactions  for  1781,  and  which  the 
author  has  since  reprinted  in  a  collection  of  Memoirs,  in- 
tituled, "  Philosophical  Papers,  &c.  London  18(^2." 

Lastly,  Dr.  Hutton  was  engaged,  during  the  years 
1783,  1784,  1785,  and  1786,  in  a  numerous  series  of  ex- 
periments, made  with  great  care  and  expense,  on  both 
kinds  of  pendulum.  The  collection  of  his  Memoirs,  in- 
serted in  the  Philosophical  Transactions,  and  recently 
translated  into  French  by  Colonel  Villantroys,  may  be 
considered  as  the  most  complete  and  the  most  instruc- 
tive practical  treatise  on  projectiles  that  has  ever  ap- 
peared. 

The  apparatus  proposed  by  Colonel  Grobert,  is  obvi- 
ously very  different  from  those  employed  by  the  authors 
we  have  just  mentioned  ;  and  whatever  merit  may  be 
ascribed  to  the  experiments  made  with  pendulums,  it 

will 
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^11  undoubtedly  be  admitted,  that  it  may  be  of  utility  to 
^make  new  ones  by  a  very  ingenious  method,  which  com* 
bines  simplicity  with  economy,  and  leads  to  the  proposed 
end  in  the  most  direct  manner  5  the  velocities  sought  be* 
ing  deduced  only  from  the  observation  of  the  time  em- 
ployed by  a  moving  body,  to  make  a  certain  number  of 
revolutions  round  a  fixed  axis,  and  wbich  observation  is 
not  embarassed  by  the  considerations  and  dynamic  cal- 
culations required  by  Robins's  method. 

We  h?ive  not  yet  said  any  thing  concerning  the  labours 
of  Antoni  on  the  subject  of  this  report ;  we  cannot,  how- 
ever, forbear  mentioning  a  machine,  described  by  him 
in  his  Essay  on  Gunpowder,  which  he  says  was  in- 
vented by  a  mechanician  named  Matthey*  It  consists 
of  a  horizontal  circle,  supported  by  its  centre  on  the  up- 
per extremity  of  a  vertical  axis,  and  serving  as  a  base  to 
a  hollow  cylinder  of  paper.  To  this  cylinder  a  rotary 
motion  round  its  axis  is  given  by  means  of  a  weight  af- 
fixed to  a  cord,  which  passes  over  a  pulley,  and  the  pro- 
jectile being  discharged  horizontally,  when  the  angular 
velocity  has  become  constant  in  the  vertical  plane  com- 
prehended by  the  axis,  !t  traverses  the  cylinder  in  two 
points*  The  distance  bf  the  second  point  from  the  dia- 
meter parsing  through  the  first,  gives  the  measure  of  the 
arc  described  by  the  machine  during  the  passage  of  the 
projectile  into  the  interior  of  the  hollow  tube. 

From  this  description  it  is  incontestable,  that  the  fun- 
damental idea  of  the  process  for  comparing  a  circular 
with  a  rectilinear  motion  belongs  to  Matthey  ;  but  with- 
out entering  into  any  detail  on  the  inSonveniences  of  his 
machine,  to  which  no  doubt  must  be  ascribed  the  little 
use  that  has  been  made  of  it,  we  shall  content  ourselves 
with  observing,  that  the  apparatus  of  Colonel  Grobert  dif- 
fers  from  it  essentially  : 
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1.  In  the  horizontal  position  of  the  axis  of  rotation* 
The  result  of  this  first  difference  is,  that  the  axis  can  ne- 
ver be  met  by  the  projectile,  which  renders  it  perfectly 
easy  to  ascertain  the  solidity  and  regularity  of  the  posi* 
tion  and  motion  of  the  disks. 

2.  In  the  circumstance  that  the  projeetile  does  not  tra^. 
verse  a  cylindrical  surface,  but  two  vertical  planes,  the 
extent  and  distance  of  which  may  be  considerable,  and 
which  may  therefore  furnish  very  accurate  measures. 

3.  In  the  advantage  which  it  affords,  and  which  is  not 
possessed  by  any  other  apparatus  hitherto  known,  of  mea- 
suring the  velocities  of  balls  of  different  calibres,  dis- 
charged in  directions  inclined  to  the  horizon. 

It  now  remains  for  us  to  give  an  account  of  some  ex- 
periments which  we  made  to  ascertain,  that  the  ball  un^ 
derwent  n©  sensible  deviation  in  traversing  the  disks.  It 
is  manifest,  from  the  first  principles  of  dynamics,  that, 
at  £Iie  moment  when  this  ball  is  in  the  plane  of  a  disk  in 
motion,  it  receives,  perpendicularly  to  its  direction,  an 
impulse,  which,  according  to  certain  mathematical  hy- 
potheses, would  give  it  in  a  direction  parallel  to  the  plane 
of  the  disk,  a  velocity  nearly  .  equal  to  that  of  the  point 
where  it  happens  tO'he,  (the  mass  of  the  ball  being  very 
small  in  comparison  to  that  of  the  different  moving  parts 
of  the  machine,)  and  then  the  velocity  of  the  ball  calcu- 
latfed  according  to  the  formula  given  above  would  be  in* 
finite.  The  actual  phenomena  differ  considerably  from 
those  deduced  from  such  hypotheses,  in  consequence  of 
the  compressibility  of  the  disks,  tlieir  little  hardness,  and 
the  prodigious  rapidity  with  which  they  are  penetrated  *; 

^  (the 

*  It  is  proper  to  give  a  brief  statement  of  the  reasoning  on  which 
the?e  assenions  are  grounded,  Every  substance  in  nature  being  more 
pr  less  compressible^  the  state  of  6nal  motion  resultiifg  from  the  action 
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(the  duration  of  the  passage  of  the  semi-diameter  through 
the  disk  not  being  more  than  the  forty-thousandth  part  of 
a  second) ;  but  it  is  still  very  important  to  determine  with 
accuracy  the  influence  which  they  have  on  the  results. 
One  of  the  commissioners  is  engaged  in  the  analysis  of  a 
dynamic  problem  from  which  this  determination  may  be 
concluded  a  priori ;  but  as  a  parallel  conclusion^  would 
not  rest  on  physical  clata  sufficiently  certain,  he  pre*, 
ferred  to  verify  by  experiment  whether  the  deviation 
"Were  or  were  not  to  be  appreciated.  For  this  purpose 
he  placed  three  fixed  skreens,  at  eQual  distances  fronl 
each  other :  the  second  and  the  third  of  these  skreens  be- 
ing placed  respectively  before  the  first  and  second  move- 
able disk.  It  is  easy  to  conceive  that,  admitting  the  hy* 
pothesis  of  deviation,  the  hole  made  by  the  ball  in  the 
third  fixed  skreen  could  not  be  in  the  saYne  vertical  plane 
with  those  made  in  the  first  and  second  skreens,  and 
that  this  deviation  cnight  therefore  be  easily  measured 
and  ascertained. 

The  apparatus  being  arranged  in  'the  manner  we  have 
described,  several  balls  were  fired  Each  time  a  plumb- 
line  was  pkced  before  the  centre  of  the  bole  made  in  the 

r 

of  two  bodies  on  each  other,  fs  not  acquired  at  the  very  moment  of 
contact,  but  after  a  fixed  lime,  which  is  extremely  short ;  and  the  bo- 
dies during  their  contact  pass  through  the  state  of  intermediate  moiioii 
between  initial  and  final.  From  the^  incontestable  Fuels,  if  one  of 
the  bodies  escapes  from  the  action  of  the  other  hefurc  the  instant  when, 
by  the  natural  effect  of  the  colh'sion,  they  would  have  ceased  mutually ' 
to  press  against  each,  other,  the  state  of  motion  at  which  that  body  will 
really  arrive  in  this  case  will  differ  so  much  the  less  frorn  its  initial 
state,  and  so  much  the  more  from  that  in  which  it  would  have  been^ 
bad  the  collision  been  consummated,  th^  shorter  has  'been  the  dura- 
tion (ff  the  contact;  and  thls'duration  may  be  so  short  as  not  sensibly 
to  affect  its  initial  state.  Thi«  is  the  case  of  the  experiments  mentioned, 
in  ihe  text. '  ' 

M  m  m*  2  fi«st 
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first^  skreen ;  atid  taking  in  a  line  with  it  the  centre  of  tbffr 
hole  made  in  the  second ,  skreen ,  it  was  very  easy  to  per- 
ceive whether  the  centre  of  the  third  hole  was  in  the  ver- 
tical plane  comprehending  the  two  other  centres.  Thesis 
observations  were  made  with  care  and  precision,  and  yet 
,  it  was  not  possible  to  discover  any  deviation  that  could 
be  calculated  in  the  direction  of  the  line  passing  through 
the  centres  of  the  three  holes ;  consequently  the  motion 
of  the  ball  through  the  moving  disks  is  perfectly  the  same 
as  if  those  disks  Avere  at  rest.  We  are,  however,  of 
opinion,  that  it  will  be  useful  constantly  to  employ  three 
skreens,  arranged, in  the  manner  above  mentioned,  in 
any  future  experiments  on  this  subject,  in  this  manner 
it  will  be  possible  to  ascertain  whether  there  i^  no  devia* 
tibn,  or,  to  observe  it,  if  it  is  perceptible ;  and  it  will 
undoubtedly  be  perceptible  either  in  cases  when  small 
velocities  are  communicated  to  the  projectile^  or  in  gene* 
ral  in  those  when  the  ratio  between  that  velocity  and  the 
resistance  experienced  by  the  ball  in  passing  through 
the  disks,  shall  exceed  certain  limits. 

It  may  not  be  amiss  to  add,  that  the  distance  of  the 
piece  from  the  farthest  skreen  was  about  twelve  ^metres, 
and  that  there  was  no  reason  to  apprehend  the  inflexion^ 
observed  by  Robins  in  distances  of  about  one  hundred 
metres ;  inflexions  which,  according  to  him,  invari^ 
bly  render  the  trajectory  a  curve  with  a  double  cur* 
▼ature. 

>  What  we  have  said  concerning  the  imperceptible  effect 
which  the  action  of  the  disk  has  upon  the  ball  to  produce 
a  deviation,  proves,  in  the  strongest  manner,  that  the 
re-action  of  the  ball  on  the  disk  cannot  diminish*  its  velo- 
city in  any  sensible  degree. 

This  conclusion  might,  besides,  be  deduced  from  va- 
rious  other  facts  relating  both  to  the  mechanism  qf  thet 

apparatus 
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apparatus  and  to  the  data  furnished  by  the  experimenb, 
but  particularly  by  the  measure  of  the  time  before  amj 
after  the  discharge  of  the  piece  :  but  we  think  it  Diine- 
cessary  to  enter  into  details  of  that  kind. 

CoMhisicni. 

In  our  opinion,  the  contrivance  for  measuring  the 
initial  force  of  projectiles  discharged  from  fire-arms,  in 
,  directions  both  horizontal  and  inclined,  proposed  by  Co- 
lonel Grobert,  and  conformable  to  the  brief  description 
contained  in  the  above  report,  merits  the  approbation  of 
th^  qjass.  We  shall  add,  that  a  series  of  experiments, 
made  with  an  apparatus  of  larger  dimensions,  and  ex- 
ecuted with  more  care  than  that  employed  by  the  com- 
missioners, might  furnish  results  useful  to  artillery. 


Disewery  of  a  nete  Vegetable  Substande.     By  M.  Rose. 

"I 

From  Van  Mons's  Journal. 

A  CONCENTRATED  decoction  of  the  root  of  Ele^ 
campane  (Imda  Helenium)  deposits,  after  standing  some 
hours,  a  white  powder,  which,  in  appearance,  ha3  mucb 
resemblance  to  starch,  but  which  diSers  from  it  botb  i^ 
ita  principles  and  in  its  manner  of  comjiorting  itself  wit& 
other  bodies. 

1.  This  substance  is,  in  general,  insoluble  ijQ  cqld  wa^ 
ter.  Triturated  with  this  liquid  cold,  it  forms  a  whit^ 
milky,  liquor,  which  soon  deposits  a  heavy  white  powder^ 
Ihat  floats  upon  the  top  of  clear  and  limpid  water. 

2.  It  dissolves  very  well  in  boiling  water.  If  we  heajt 
to  ebullition  one  part  of  the  white  powder  with  four  pa]:t$ 
iq£  iHratejT^  we.  obtain  a  complete  solution,  which  pasides^ 

through 
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throQgb  the  paper  filtre  whilst  it  is  hot,  but  which,  by 
cooling,  acquires  a  mucilagioous  consisteoce  and  a  duHish 
aspect.  After  some  hours,  this  solution  deposits  the 
greater  part  of  the  dissolved  substance,  in  the  form  of  ^ 
compact  white  powder. 

A  solution  of  one  part  of  gum-arabic  in  four  parts  of 
water,  is  much  thicker,  of  a  more  tenacious  consistence, 
and  froths  slightly  ;  which  the  solution  of  the  elecampane 
powder  does  not. 

8.  when  we  mix  the  solution  of  the  white  powder 
with  like  parts  of  alcohol,  it^  first  remains  clear,  but  in 
a  short  time  the  powder  separates  in  the  form  of  a  white 
awelled  deposit,  which  floats  upon  a  transparent  liquor. 
A  solution  of  gum-arabic  becomes,  upon  the  addition  of 
alcohol,  immediately  milky,  and  retains  this  appearance 
for  a  lon^  time,  nor  does  there  separate  from  it,  even  af- 
ter several  days,  any  thing  of  a  pulverulent  nature. 

4.  Thrown  upon  ignited  coals,  the  "^hite  powder  is 
gradually  fused  like  sugar,  and  it  is  converted  into  va- 
pour difllvsing  white,  dense,  pungent  fiimes,  and  an 
odour  like  that  of  burnt  sugar :  after  this  combustion  there 
remains  only  a  light  residuum,  which  infiltrates  into  the 
coal.  Starch  exhales  similar  fumes,  but  it  is  noc  fused, 
and  it  leaves  a  much  more  considerable  coaly  residuum  ; 
and  gum-arabic,  under  the  like  circumstances,  exhales 
scarcely  any  fume  at  all. 

Heated  in  an  iron  spoon,  over  a  charcoal  fire|  the 
powder  of  elecampane-root  is  first  fused,  and  dissipates 
itself,  exhaling  the  fumes  above  described*  As  soon  as 
the  spoon  becomes  red  hot,  it  burns  with  a  brisk  light 
flame,  and  leaves  only  an  insignificant  coaly  residuum. 
Starch,  under  the  same  circumstances,  is  not  fused,  burns 
much  more  slowly,  and  leaves  a  considerable  coaly  re- 
siduum.    Gum-arabic  only  sparkles,  does  not  take  fire, 

aud 
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and  leaves  a  large  quantity  of  coal,  .which  is  easily  coir^ 
Terted  into  greyish  ashes. 

5.  By  dry  distillation  we  obtain,  from  the  powder  of 
elfecampane,  a  brown  empyreumatic  acid,  having  a  stneU 
of  pyroxalic  acid,  but  not  an  atom  of  empyreumatic  oil. 
.  6.  The  nitric  acid  transforms  the  powder  only  into 
malic  acid  and  oxalic  acid,  and  when  it  is  added  in  great 
excess,  into  acetic  acid  ;  we  do  not  obtain  an  atom  of 
saccholactic  acid,  which  gum-arabic,  treated  in  the  same 
manner,  furnishes  in  such  great  abundance,  nor  of  the 
fat  which  is  generated  by  the  action  of  the  nitric  aci4 
upon  starch, 

Jt  results,  from  all  these  phenomena,  that  this  species 
of  farina,  extracted  from  the  root  of  elecampane,  is  nei- 
ther starch  nor  gum,  t)ut  a  peculiar  vegetable  substance, 
which  holds  an  intermediate  rank  between  these  two  sub- 
stances. It  is  probable  that  it  exists  in  a  grejEit  number 
of  other  vegetables,  and  that  several  products,  which 
have  hitherto  been  looked  upon  as  starch,  are  of  the  same 
nature  as  this  farina. 
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(Aulhintic  Communications  for  this  Department  of  our  Work  will  bt 

thanffully  received.) 

Account  of  a  Patent ^  granted  in  France y  (Brevet  d^Inven-- 
tion^J  for  an  Iinprffvement  in  Weaving,  to  the  Sieur 
Hespiau,  Manufacturer  at  Condon ,  Jan.S,  1805. 

L  HE  invention  renders  it  unnecessary  for  the  work- 
man to  throw  the  shuttle  with  his  hand,  according  to 
the  ordijnary  method.  The  following  is  the  mode  rf 
proceeding,    The  weaver,  when  he  sets  his  foot  on  the 

treadles 
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tpeadles  to  open  the  warp,  at  the  same  time  moves  tw6 
springs^  placed  on  each  side  of  tlie  loom,  by  which  the 
shuttle  is  thrown  at  the  moment  when  the  frame  is  re- 
moved back  as  far  as  it  ought  to  be.  His.  hands  therefore 
remain  at  liberty,  and  he  can  pull  back  the  frame,  either 
alternately  with  one  or  the  other,  or  with  both  hands  at 
once,  wben  he  wislies  to  make  the  texture  closer.  The 
experiments  made  on  this  loom  at  the  conservatory  have 
proved  that  a  weaver  may  work  a  longer  time, at  it,  and 
with  n)uch  less  fatigue,  than  at  the  loom  with  the  ordi- 
nary shuttle ;  that  he  may  weave  in  twelve  hours  four- 
teen metres  twenty-five  centimetres,  or  twelve  Paris  ells, 
of  a  kind  of  yard*wide  cotton  stuff.  It  is  certain  that  a 
good  workman  cannot  make  by  the  hand  in  the  same 
time,  more  than  four  ells  of  the  same  kind  of  stuff,  and 
•ix  ells,  at  most,  by  the  ordinary  flying  shuttle. 

The  same  experiments  likewise  demonstrated,  that  this 
iijiproved  loom  may  be  employed  with  advantage  in  the 
manufacture  of  all  kinds  of  stuffs,  particularly  woollens, 
blankets,  linens,  &c.  ;  that  the  additions  and  alterations 
required  by  ordinary  looms  will  be  attended  with  very 
little  expense  ;  that  the  construction  of  the  mechanism  by 
which  the  shuttle  is  thrown  is  simple,  and  requires  no 
expenee  to  keep  it  in  repair ;  and,  lastly,  that  it  may  be 
adapted  to  all  the  looms  of  the  ordinary  construction. 
The  loom  for  weaving  woollen  cloth,  for 'a  single  man, 
iiccording  to  the  invention  of  M.  Despiau,  has  been  sim- 
plified by  M.  Renon,  From  this  it  results,  that  in  eleven 
hours  one  man  can  weave  four  ells  and  a  quarter  of  cloth, 
of  3,600  threads,  while,  in  the  same  space,  two  men 
with  the  common  loom  could  only  finish  three  ells  three- 
eighths. 

As  the  patentee  is  unable  to  sijpply  all  the  demands 
that  have  already  been  made  for  his  invention,  he  has  re- 
solved 
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iw>lved  to  have  models  of  it  executed.  All  the  parts  com- 
posing  these  npiodels,  together  with  the  bdx  in  which 
Ihey  ai-e  packed,  weigh  only  twenty-^ight  kilogrammes^ 
iind  are  sold  ait  the  moderate  price  of  thirty-six  francs: 
With  one  Of  these  models  any  inanufacturef  ma:y  himself 
^apt  the  new  invention  to  his  loom. 

Messrs.  Bkrba2an  inid  Co.  clotb-iiia[nufa:iturers,  at  the 
^  Oobelins  in  Paris,  are  fitting  up  all  their  looms  on  thrs 
pi'inoiple.  The  following  is  a  statement  of  the  expense 
of  each  loom.  Two  springs,  40  francs ;  two  treadles  and 
counter-treadles,  12  francs;  two  latches,  ^  francs;  tw6 
swings  of  wood,  6  francs ;  stretchers  for  tlte  frame,  amf  a 
case  for  the  shuttle,  12  francs.  .  Tdtal  75  francs.  For 
looms  for  weaving  woollen  siu'fis,  silk,  or  cotton,  up  to 
an  ell  in  width,  the  total;  ex^pense  i^  only  48  francs. 

Method  ofpiiri/t/ing  the  Air  of  Garieriu 

The  following  method  of  purifying  fhe  air  in  garden^ 
intended  for  the  production  of  melons  and  other  fruits, 
has  been  discovered  by  M.  Cotte,  Pfbfessor  of  Mathema- 
tics at  Calais.  Take  a  cylindrical  vessel^  nineteen  inched' 
and  a  half  it»  diameter  and  six  inches  high,  fijled  withf 
spirits  of  wiTie  ;  plunge  into  the  middle  of  it  another  glassJ 
vessel,  three  inches  and  a  half  iri^  diameter,  containing 
four  cubic  inches  of  mercury.  This  will  be  sufficient  to 
purify  a  square  of  6,237  square  feet,  having  a  radius  of 
thirty-one  feet  sixr  inches,  and  containing  65,488  cubie 
feet  and  a  half. 

Aceownt  of  the  Panemore^  a  Machine  fn&ved  by  the  Jvfnd: 

Mechanics  have  lately  been  enriched  with  a  curiouisP 
-    invention  by  M.  Desquinemare,  the  author  of  ^  compo- 
sition for  rendering  linen  and  othfcr  sti^ffs  impermeable  to^. 
Vol.  VII. — ^Second  Series.  N  n  n  air 
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air  and  water.     He  bas  named  it  Panemerey  from  three 
Greek  words,  expressive  of  its  peculiar  quality  of  being 
moved  by  every  wind.     This  contrivance  is  a  kind  of 
globe,  placed  on  the  top  of  a  mast,  on  which  it  always 
turns  round  with  the  wind.     In  consequence  of  the,  iBge* 
nious  calculation  of  the  curves,  which  this  machine  pre- 
sents in  all  its  points,  the  rotary  motion  is  always  in  the 
same  direction^  be  that  of  the  winds  as  it  may  :  their  ut- 
most yiolence,  instead  of  being  detrimental  to  its  ajction, 
only  augments  its  power.    It  likewise  possesses  this  ad- 
vantage, that  its  means  increase  in  a  cubic  ratio  when 
tbe    wind   doubles  its  velocity,   and  that  by  doubling 
the  surface    of   the    machine   its    power    is  increased 
eight  fold.     It  is  impossible  to  enumerate  the   uses  to 
which  this  invention  may  be  applied.     To  give  a  deci- 
sive and  experimental  demonstration  of  the  justness  of 
his  theory,  the  contriver  has  made  the  first  application 
of  it  to  tbe  ascension  of  water.     By  this  new  method  be 
raises  the  water  from  a  well  twenty  yards  in  deptli,  in 
the  court  of  the  water-proof  cloth-mauufactory  at  Paris, 
where  this  curious  experiment  may  be  seen.     He  has 
likewise  applied  it  to  the  brufsing  of  grains  as  food  for 
animals,  and  purposes  to  employ  it  for  grinding  corny  for 
making  oil,  for  the  use  of  light-houses,    the  effect  of 
which  will  be  greatly  increased  hy  the  rotary  motion  of 
.  the  lights.     He  considers  it  as  a  powerful  assistant  in  the 
navigation  of  rivers;  and,  in  general,  it  will  form  a  very 
economical  substitute  for  the  labour  of  animals  and  men 
in  all  machinery  which  do  not  require  periodical  attend- 
ance.    The  inventor  farther  presumes,  that  it  will  serv^ 
for  an  accurate  anemometer,  by  which  the  force  of  the 
wind  may  be  precisely  measured. 

Method 
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Method  of  making  balsamic  and  g.nti'putrid  Vi]2ega7\ 

Take  good  white-winp  vinegar,  a  handful  of  laven* 
4er,  leaves  ^qd  flowers,  the  same  quantity  ot"  -sage, 
leaves  apd  flowers,  hyssop,  thyme,  balm,  savory,  a 
good  handful  of  salt,  and  two  heads  of  garlic.  Before 
^his  vinegar  is  used,  it  should  havi?  been  infused  at  least 
a  fortnight  or  three  weeks  ;  the  longer  jthe  better.  With 
this  ren^edy  Madame  Ga§on  Dufour,  the  author  of  seve- 
ral excellent  works  on  rural  and  domestic  ecpnomy, 
states  that  she  has  r.epeatedly  cured  poor  labouring  peo- 
ple who  had  received  wounds  so  dangerous  ^s  to  prevenjt 
them  fronri  wprking.  Two  or  three  days  were  sufficient 
^o  heal  .the  wound  so  as  to  'enable  them  to  return  to  their 
pccupations.  This  vinegar  is  likewise  excellent  for  spasms 
and  suffocation.  By  robbing  the  har?ds  and  temples. with 
it  you  may  venture  into  fpuj  air.  On  atn  occasion  of 
|his  kind,  the  above-mentioned  lady  v^ry  recently  expe- 
penced  its  efficacy.  A  draw-w^ll  w^s  phoaked  upland 
a  man  employed  to  op<?n  it  fell  down  nearly  suffocated. 
She  rubbed  herself  M^ell  with  vinegar,  hastened  to  the 
poor  man's  assistance,  and  applied  it  to  his  nose  and 
mouth.  He  recovered,  and  with  the  precaution  of  smell* 
ing  to  it  from  time  to  time,  he  completed  his  job  without  ^ 
any  farther  inconvenience. 

raluablf  'Proj>erties  of  tfie  Seniice-Tree^  not  generq^^f 

known. 

From  various  experiments  made  in  Germany,  it  ap-/ 
pears  that  the  bark  of  the  species  of  service-tree,  called 
by  Linnaeus,  Sorbm  Accupdria,  is  well  adapted  to  the 
tanning  of  leather  ;  and  that  six  pounds  of  this  bark,  col- 
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lected  in  autuii;iiiy  furnishes  as  much  tanning  matter  as 
seven  pounds  of  oak -bark.  The  leather  subjected  to 
these  experiments  was  of  very  good  quality.  Tiie  berrieg 
of  this  tree,  whicli  serve  only  to  please  the  eye,  or  as 
food  for  birds,  may  likpwise  be  applied  to  a  very  useful 
purpose.  An  ardent  spirit,  of  very  excellent  quality^ 
pfiay  be  extracted  from  them.  For  this  purpose,  let  the  ber- 
ries  reipain  on  the  tree  till  they  are  perfectly  ripe,  and  even 
till  they  have  been  a  little  pinched  by  the  frost.  When 
they  are  gathered,  put  theoi  into  a  tub,  and  poiyid  them 
yith  a  large  woqdeu  pestle.  Pour  boihng  water  upon 
them,  and  stir  the  whole.  When  the  heat  has  fallen  to 
twenty  or  twenty-two  degrees  of  Reauipur's  thernipme- 
^er,  add  to  the  mass  a  quantity  of  yeast,  sufficient  to 
produce  a  strong  fermentation.  You  may  know  when  it 
fs  over  by  the  froth  which  begins  to  fall  tp  the  bo{:tom  of 
the  vessel,  and  when  a  lighted  candle  held  over  it  is  not 
cfxtingnislied.  The  whole  is  tben  subjected  to  distilla- 
^ion.  The  spirit  produced  from  it  has  a  strong,  and  not 
very  unpleasant  taste.  This,  however,  may  easily  be 
taken  away  by  means  of  charpoal,  reduced  to  powder, 
and  eight  pounds  of  which  a^*e  employed  for  t^vo  hun- 
dred^and  eighty  quarts  of  spifits.  Barrel  it,  and  close 
it  up  well,  shaking  the  vessel  thtee  or  four  times  a  day, 
for  two  or  three  days ;  then  filtre  the  liquor,  and  distil 
it  again.'  The  spirit  obtained  by  this  second  distillation 
is  perfectly  limpid,  and  has  a  very  pleasant  taste  and, 
smell.  Twelve  pounds  of  the  berries  yield  two  quarts 
pt*  spirit.     The  produce  of  each  tree  is  about  twelve 

pounds,  so  that  th^  value  of  a  plantation   of  any  ex- 

«         ■  *        ■  .  '  '  ■  • 

tenb  may  easily  l^e  calculated.  The  pulp  which  re- 
mains after  distillation  affords  excallent  nourishment  for 
c^ittje. 

)  RemedTf, 
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'  Sevtfdy/or  the  p&rnicious  Effects  of  Toacf-stools,  Kc, 

It  is  well  known  that  fetal  accidents  frequentlj  occur 
ftom  th^  ignorance  or  carelessness  of  persons  gatheiring 
lioxioiis  vegetables  instead  of  mushrpoiiis.  A  method  of 
preventing  fhejir  pernicious  effects  is  practised  in  France, 
where  it  is  stated  to  be  an  infallible  renaedy.  It  is  this— 4 
Excite  vomiting ;  employ  laxatives  and  glysters ;  after 
the.  first  evacuations  administer  one  drani  of  vitriolic^ 
ether  (si|lphurio  ether)  irj  a  glass  of  water  b(  marsh* 
mallows.  If  the  syroptoms  are  alarming,  it  is  necessary 
^o  givea  glystef  made  with  a  decoctipn  of  tobacco, ' 

Method  qf  destroying  Insect^  aytd  Caterpillars* 

In  the  spring  of  1S05  the  extremities  of  the  branches 
of  the  cherry-trees,  in  a  certain  district  of  France,  wer^ 
attacked  by  a  multitude  of  small  irisects:  the  leaves 
curled  up  together,  and  became  withered.  Oh  opening 
the  leaves  a  great  nuipber  of  ants  were  found,  which, 
jointly  with  the  insect  which  beg^n  fhe  havoc,  completed 
^c  destruction  of  the  branch.  Recourse  was  bad  to  th^ 
smoke  of  tobacco,  previously  taking  the  precaution  to 
cover  the  ti:ees.  This  method  vas  three  tilines  enaployed, 
but  always  M(ithout  success.  Tb^  plum-trees,  attacked 
by  the  same  insects  did  not  lose  their  fruit  like  the  cherry^ 
^rees,  but  thb  animals  covered  them  with  greater  ra- 
pidity, and  without  leaving  any  hopes  of  b(^ing  able  to 
extirpate  then^  by  cutting  off  the  ends  of  the  branches,  as 
had  been  done  with  the  cherry-trees.  With  those  trees 
whose  stems  were  not  very  high,  the  following  remedy 
was  found  efficacious.  After  being  abundantly  watered^ 
the  trunk  was  covered  with  ashes ;  the  inserts  were  de^ 
stroyed,  and  the  ants  quitted  the  tree:  but  with  lofty 
trees  this  method  is  imiiracticable^ 
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New  Process/or  obtdinhig  Sugar  from  the  Beet-Roai, 

IM.  Acba|rcrs  process  for  extracting  sugar  from  ihn 
l^eet-xoot^was  so  expensive  that  np  advantage  could  b^ 
expected  from  it  for  ordinary  pses.  M.  Hermbstadt,  a  ce- 
lebrated chemist  of  Berlin,  has  discovered  a  method  more 
easily  executed,  and  by  means  of  wbjch  it  is  expected 
that  sugar  will  be  pjroduced  at  a  f'ate  ponsiderably  cheaper 
*  than  that  of  thp  West  Indies.  It  is  as  follow? ;' After 
pounding  the  beet-roots  in  a  mortar,  subjept  tbem  tp  the 
press,  to  extract  the  juice,  which  is  then  put  into  vessels, 
and  clarified  wfth  lime,  like  that  of  the  sugar-cane.  This 
operation  being  completed,  evaporate  it  to  the  consist- 
ence of  syrup ;  leave  the  liquor  to  become  cold,  when  you 
obtain  ra>y  sugar  of  a  d^rk  colour,  and  the  ayrup^  whjcb 
is  left  at  the  bottpm  of  the  vessel,  may  be  applied  to  va<- 
rious  purposes  of  domestic  economy.  From  100  lbs.  of 
raw  sugar  you  obtain  by  the  first  refining  80  lbs.  of  a 
well-cry 8l:allized  sugar,  inferior  neither  in  quality  nor 
whiteness  to  that  of  the  West  Indies.  Two  days  are  s^f* 
fcient  for  accomplishing  the  whole  operation. 

f  J  ■  ■  ^*-^ ■ ■  ■  '  '        '  ■  ■■  ■ ■■  ■  ■      I 

List  of  P^tefits  for  Iti'pentigns,  iCc^. 
( Continued  from  Page  400.) 

W  1LL14M  Dev^reitL,  of  Bl^ckwall,  in  the  county  pf 
Middlesex,  Engineer ;  for  pertain  jmprovepoentjs  on  the 
fiteam-engine.     Dated  September  ^,  1805. 

Samuel  Caldwjell,  of  Hath/ern,  in  Jhp  coupty  of 
Leicester,  Frame-smith  ;  for  machinery  and  apparatus  to 
be  attached  or  annexed  to  pertain  plain  frames  or  ma- 
chines  callisd  stocking-frames,  pl,ain  -piece-frames,  or  any 
other  frames,  for  tbe  purpose  pf  working,  paaking,  or 
manufacturing,   silk,  CQjtton,    mohair,  worsted,  or  any 

other 
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other  sort  of  stufF  whatsoever^  into  plain  hose,  or  any 
plain    sort   of   piece-work   whatsoever,   whereby    these 
frames  will  work>  make,  or  manufacture,  all  kinds  of  . 
plain  stockings  and  plain  piece-wdrk  by  mechanical  ma- 
cliirifefy  arid  motion.     Dated  SeptemW  21,  1805. 

John  Nyren,  of  Bromley,  irf  the  County  of  Middle- 
sfex,  Muslin-bleacher  and  Tambour-worker ;  for  a  mode 
of  printing  fancy  patterns  on  silk  and  cotton  lace  net, 
instead  of  tambouring  or  working  them  in  Colours. 
Dated  September  2^,  1805* 

6t£PheA  CJlubb,    of  Colchester,    in  the  county  ot 
Essex,  Millwright ;  ibr  an  improved  mangle. 
X>ated  September  27,  1805. 

James  Macnaughtan,  of  Great  Queen-street,  Lin* 

> 

coloVIon-Fields,  in  the  County  of  Middlesex,  Tron-^ 
monger ;  for  a  ^ove  or  grate,  and  range,  upon  a  new 
construction,  by  which  rooms  will  be  much  more  eflee- 
tually  warmed  than  they  now  are,  and  thef  chimnies  pre^ 
vented  from  smoaking.     Dated  September  27,  1805. 
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THE  marginal  situation  of  the  references  in  the  ori- 
ginal specification  of  Mr.  Sbarples^s  patent  led  us  into 
several  inaccuracies  in  its  publication  in  it  preceding 
number  of  the  present  volume. 

Page  242,  line  15,  a  reference  is  made  to  the  instru- 
ment figure  A,  instead  of  the  following  example  B,  which 
was  omitted. 

Indicials. 

10  —  3  =  7 
e  —  54.7— 9=:» 
then  3  X  iO  —  7  =  23,  number  sougbft. 
In  page  243,  from  the  first  line  to  the  end  of  the  para- 
graph, a  reference  is  made  to  the  instrument  B  instead  of 
the  following  numerical  example  C. 


4^4  Errata  in  Mr.  Sharpie^ s  Patent: 

Indicials. 

^^~l^l    ..?^bea^-^r:5,  then  3X  11— «  zrsii 

The  instrument  B  wants  two  conspiciious  points  oppo« 
site  to  the  figures  5  aiid  7 :  and  the  sense  is  altered  by 
substituting  the  wprd  figure,  line  5,  for  the  word  plate, 
which  refers  to  ihe  metal  only  on  which  the  two  wheeb 
kre  fixed. 

What  is  included  betwefen  the  lOtli  and  the.lStb  liqe 
of  tbe  same  page  relates  to  the  drawing  D  in  the  original, 
and  to  the  numerical  example  iuclucled  with  it ;  which  (at- 
ter  was  omitted.     Tbe  following  is  the  example  omitted. 

Indichds. 

10  •  1  +  6  =  7  ^ ^  ^ , 

9   .T  +  e  —  g  ^then  2  X  11  +  9X11x5— 6=511. 

-2 

2 

TJbeD  follows :  '^  this  rule  wilLanswer  for  kny  three  con- 
sequent numbei*s,  the  liiiddle  one.  being  even,  as  in  the 
example  E/'    The  example  has  been  omitted,  and  the 
explanation  introduced  without  it; 
Example  E. 

Indicial^; 

'  101—  1  zzioki  ^ 

100  •  '  84  +  100—  loo  =:  84 

&9-  •  11  +  100—    9£l 

^•^ . — =6 

2 
Tten  6 +  100 -5-84=22  and  23  X  100^  +  606  —loo  +  22. 
=:  220484. 

Page  245,  line  19, /or  let  there  be  a  spiral  box,  spring, 
and  pully ,  read  let  there  be  a  spiral  spring,  box,  and  pully. 

Page  250,  line  10 , /or  general  rule  of  walking,  red 
general  rate  of  walking. 

Ibid,  line  25  ^  for  pointy  rW  points. 
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